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The Dominican Republic electricity sector has been in crisis for decades, because of the 
ageing grid system, technical and nontechnical losses and the dependency of around 85% of 
its electricity from fossil fuel. However, the situation in the Dominican Republic is 
contradicting; the country has high renewable energy potential for generation, the 
international support, aid and funds, the willingness of the private sector, and the 57-07 law 
for incentives for renewable energy projects yet out of 200 renewable projects approved only 
4 have been successfully implemented and are in operation. Why did so many projects fail? 
Why has the country had so difficulties making the transition? Those were some of the 
questions that drove this research. To answer those questions an exploratory qualitative 
research was undertaken with a pragmatism ideology at its core, due to the lack of 
documentation on the subject. The research focused on the energy sector especially 
electricity from renewable sources. To understand the environment for renewables in the 
country and lack of success in the area twenty-five key stakeholders representing the 
renewable sector in the country were chosen and through purpose and snowball sampling 
were interviewed in a semi-structured manner, as to allow for the participants to express the 
knowledge they possess. Through the literature review and the content and interpretive 
structural modelling analysis of the interviews, key drivers, challenges, critical success 
factors, benefits, financial tools and business model were identified, and their interlinking 
relationship was discovered. This identification and interconnectivity of the parameters aid in 
the creation of a successful framework for the implementation of renewable energy projects 
in the country, that could be used be the private and public sector of the country, the auto 
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Chapter 1 . Introduction 
This starting chapter presents the current problem for implementing renewable 
energy projects in the Dominican Republic. It also presents the research aim, 
objectives, research questions, the limitations and scope of the research and finally 
the structure of the dissertation. 
1.1  The current problem 
It is indisputable that the growing concerns over climate change are provoking a 
worldwide transformation in the way that governments and industries seek to supply 
energy while at the same time learning, creating and implementing new measures to 
aid in minimising greenhouse gas emissions and other environmental impacts.  
One of the primary energy policy strategy applied in many countries worldwide is the 
employment of renewable energy sources (RES). Because energy is one of the 
leading sectors that fuel global economic activity. Consequently, the expansion in 
population growths, which is estimated by the United Nations (2017) to be 2.3 billion 
more people by 2050 compared to 2016, the living standards and demand, that are 
estimated by McNabb (2019) to increase by 21% by 2030, are interlinked and 
influence the development of a country.  
The decisions made and implemented by countries government for and on the 
energy sector infrastructure, especially in the investment aspect, would lock the 
financial strategy at the very least for a few decades. This relates to how efficient the 
energy sector growth across the economy. The energy sector is directly connected 
to the sustainability and vibrancy of a countries economy. Any major decision made 
2 
 
in the Energy sector will have a ripple effect throughout the economy point and case 
of the Dominican Republic (DR). 
The DR was chosen as a case study for several critical reasons: (1) As the country is 
the sponsor of this research (2) The DR is the second biggest contributor of CO2 
emission in the Caribbean region with 2.214 tonnes per capita per year (Janssens-
Maenhout et al., 2017) and (3) The Dominican Republic’s electricity generation is 
over 85% from imported fossil fuels and its derivative, which the country has to 
import from different places, especially from Venezuela has the two countries have 
an agreement for this called PETROCARIBE (Latinamerica and the Caribbean 
economic system, 2015).  
However, the renewable energy potential of the Dominican Republic is exponential: 
the local wind potential is of 100-10000 MW, the tremendous solar potential that 
ranges from 5 to 7 kilowatt-hours per square meter per day (kWh/m2 /day) 
throughout most of the country, and approaches 8 kWh/m2 /day in some regions. 
This potential is more significant than Germany, that has few locations above 3.5 
kWh/m2/day, and more than Phoenix, Arizona (USA) famed for its solar potential, 
that possesses an average of 5.7 kWh/m2/day(International Renewable Energy 
Agency, 2016).   
The Renewable sources of the DR could fulfil the country's energy demand entirely 
and help create an energy economy and business with the rest of the Caribbean. 
However, fossil fuel dependency makes the country’s economy exceedingly 
susceptible to global oil price fluxes. That creates an unbalanced trade, while also 
contributing to pollution and global climate change. 
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1.2 Aim and objectives of the research 
This research aim is to evaluate the status of renewable energy strategies in the 
Dominican Republic. For developing a strategic framework for renewable energy 
infrastructure implementation in the Dominican Republic as a possible solution for 
the energy crisis that the country faces and to improve the development and quality 
of life of its citizens. To achieve the aim, the following objectives were developed.  
1.2.1 Objectives 
• To review the literature related to renewable energy sources and 
infrastructure in general and the Dominican Republic. 
• To investigate the critical renewable energy related business models’ 
initiatives that have been or planned to be implemented in the Dominican 
Republic 
• To analyse and document the drivers for the implementation of renewable 
energy projects in the Dominican Republic. 
• To explore the essential renewable energy-related financial tools and 
policies initiatives that have been or planned to be implemented in the 
Dominican Republic 
• To study and record the challenges of implementing renewable energy 
projects in the Dominican Republic 
• To examine and detail the critical success factors of implementing 
renewable energy project in the Dominican Republic 
• To investigate and document the benefits of implementing renewable 
energy projects in the Dominican Republic 
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• To develop and validate a strategic renewable energy management 
framework for the benefit of Dominican Republic organisations.   
1.3 Research questions 
1. What is the status of renewable energy worldwide? In the Dominican Republic? 
2. What business strategies have been used in the Dominican Republic for the 
implementation of renewable energy projects? 
3. What are the key motivations for implementing renewable energy projects in 
the Dominican Republic? 
4. What essential financial policies and tools are available for implementing 
renewable energy projects in the Dominican Republic 
5. What challenges does the implementation of renewable energy projects face in 
the Dominican Republic? 
6. What are the factors that could guarantee the successful implementation of 
renewable energy projects in the Dominican Republic? 
7. What are the possible benefits that the Dominican Republic could achieve by 
implementing renewable energy projects? 
8. What process could be followed or implemented to guarantee the successful 
implementation of renewable energy projects in the Dominican Republic? 
The corresponding research objective and question is explained below in Table 
1-1. Linking table of research objectives, question and chapters (RO= research 





Table 1-1. Linking table of research objectives, question and chapters (RO= 
research objective, RQ= research question) 
Objective 
No. 




Chapter Method of analysis 
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factors of implementing 
renewable energy project 
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RQ6 
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energy management 
framework for the benefit 
of Dominican Republic 
organisations.   
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What process could 














1.4 The methodology of the research 
The methodology of this research is grounded in pragmatism as the lack of 
resources available created the need for an exploratory study. This need led to a 
qualitative approach as to answer the question and objectives proposed by the 
researcher (Table 1-1. Linking table of research objectives, question and chapters 
(RO= research objective, RQ= research question)). Due to challenges in the 
collection of the data, addressed in chapter 3, both purpose and snowball sampling 
were used to obtain and collect the documents and interviews of the key 
stakeholders of the energy sector in the Dominican Republic. 
 For analysing the data, a content analysis was performed, to correlate the different 
results an ISM analysis was performed and finally with the results a framework was 
created for the successful implementation of renewable energy in the Dominican 
Republic (See Table 1-2. Summary of the methodology of the research). 
Table 1-2. Summary of the methodology of the research 
Research Qualitative research 
Ideology Pragmatism 
Approach to enquiry Qualitative 
The main purpose of the investigation Exploratory research due to the 
complexity of renewable energy issues 
and the paucity of comparable research 
in the area 
Sample technique Purposive snowball sample 
Sample size 25 
Sample diversity Directors, CEO’s Ministers 
Data collection method Semi-structure interviews 
Unit of analysis Energy Industry 
Embedded unit of analysis Individual employee 
Method of analysis Content analysis and Interpretive 
Structural Modelling 




1.5 Benefits of the research 
This study will be of benefit to the public and private sector of the energy 
infrastructure in the Dominican Republic, more specifically to: auto-producers, 
private generating companies, public generating companies and the energy 
distributor.  The results of the research will: 
• Aid in understanding the implementation process for renewable energy in 
the Dominican Republic 
• Improve the knowledge regarding the essential drivers that promote the 
implementation of renewable energy projects 
• Assist policy and decision makers in understanding the forces that drive 
the need to change the development strategies towards a sustainable at 
its core plan. 
• Guide organisations to effectively manage the renewable energy project 
implementation and the challenges that this change brings. 
• Improve awareness and education regarding renewable energy projects 
• Supply evidence of the benefits that renewable energy projects can 
provide for a country or organisation. 
1.6 Contributions to knowledge 
• This research contributes first with this body of work that will be added to 
the reports and documents available for the study of the Dominican 
Republic’s renewable energy sector. This study can be used as a 
foundation for futures studies (see future work in Chapter 11). 
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• The guide for permit solicitation created in this research will aid future 
investors in the steps to obtain the needs documentation for renewable 
energy projects in the Dominican Republic 
• The discovery of the core drivers for renewable energy business models in 
the Dominican Republic: (1) Environmental conscience and funds and (2) 
climate change targets 
• The determination of the critical driver for implementation of renewable 
energy projects in the Dominican Republic: Environmental conscience and 
funds  
• The discovery of the main financial tool for implementation of renewable 
energy projects in the Dominican Republic: Loans 
• Provided the key challenges for the implementation of renewable energy 
projects in the Dominican Republic: (1) leadership and (2) knowledge of 
RE 
• The extraction of the key critical success factor for the implementation of 
renewable energy projects in the Dominican Republic: Transparency 
• Yielded the critical benefit for implementing renewable energy projects in 
the Dominican Republic: (1) Environmental and public health and (2) 
energy independence 
• The framework that will aid private, public and international investors in 




1.7 Limitation and scope of the research 
The research is exploratory nature due to the complexity and lack of literature on 
renewable energy and the inner workings of the Dominican Republic. Like any 
research, the limitations are an important part as this identifies the scope and 
highlights the future work. For this research the limitations were: 
• Although the study explains renewable energy in a generalised way, the 
focus of the research is the Dominican Republic. As such, the framework 
created is specifically for the Dominican Republic, and some of the 
components can be globally used. However, the successful 
implementation will depend on the specific situation of the country it has 
been implemented on. The energy status of the country will define the 
drivers, challenges, critical success factors and benefits of the framework.  
• Renewable energy is used in 4 distinct areas: Electricity generation, air 
and water heating/cooling, motor fuel and off-grid urban electricity 
generation. For this research, the focus is on electricity generation on the 
grid for urban and rural areas. 
• The lack of written information regarding the country’s renewable energy 
infrastructure 
• The fact that the research focuses on renewable energy in the Dominican 
Republic and not one specific renewable energy. This was due, to the lack 
of information led to the exploration of the sector as to better understand 
the way the infrastructure work before exploring one renewable energy in 
more detail.  
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• The lack of renewable energy projects limited the research to experts from 
the solar, wind or biomass. While more renewable energies are available 
in the country, this has not been explored or exploited. 
• The interviews were of a limited number as the population of renewable 
energy experts in the country is very limited 
• The study focuses on the energy industry and experts in the area. 
However, the knowledge that the general population is unknown as 
research in this area has not been done and did not fall under the scope of 
this research. 
1.8 Structure of the dissertation 
The flow of the dissertation was made logically so that the reader can follow along 
while gaining insight and understanding into firsts: Why the research was done, how 
the objectives and research questions were achieved and how the framework and 
conclusions were constructed. The layout is in a logical sequence commencing with 
the introduction of a chapter and ending with the conclusions and recommendations 
of the chapter. 
The sequence is as follows: Chapter 1 introductions, chapter 2 literature review, 
chapter 3 methodology, chapter 4-9 discusses the data analysis and describes the 
way each objective was achieved, chapter 10 is the construction, layout and 
functionality of the framework, chapter 11 is the conclusions and recommendations 
while chapter 12 is the bibliography, finally appendix A-C represent the raw data 




Chapter 2 . Literature Review on Renewable Energy 
2.1 Introduction 
In this chapter, an in-depth review of the known literature of renewable energy is 
presented, making emphasis in the Dominican Republic. The chapter is divided into 
the critical components of renewable: (1) Definition of renewable energy (2) the 
known renewable (3) Business strategies of renewable energy (4) the financial 
policies and tools (5) key drivers for implementation (6) main Challenges and (7) the 
benefits of renewable energy. The purpose of this literature review is not just to have 
a thorough understanding of the field of renewable but to also answer the first 
research objective and question:  
 “To review the literature related to renewable energy sources and 
infrastructure in general and the Dominican Republic.” 
 “What is the status of renewable energy worldwide? In the Dominican 
Republic?” 
 
It is an indisputable fact that energy has become an indispensable (essential) human 
necessity, along with air, water, food and shelter.  In addition to the importance of 
energy is its demand, due to the growth and future growth of the world population. 
 
The world population, as of 2014, of 7.3 billion is projected to range 8.5 billion by 
2030 and 9.7 billion in 2050 (United Nations Department of Economic and Social 
Affairs (UN DESA). 2015) that is 2.4 billion more people compared to 2015.  Also, 
90% of this increase will be in developing countries alone (World Bank, 2015). 
Understanding the population growth, the changes, challenges and opportunities that 
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this increase will produce are the keys to designing, implementing and achieving 
sustainable development in the world (UN DESA, 2015). 
 
The cumulative global emissions of developing countries have always been lower 
than in developed countries, at 48% and 52%, respectable, from 1850 to 2010 (UN 
DESA. 2015). However, as Beltramello et al. (2013) explain (taking the growth in 
population into account and projecting the possible emissions for the next 35 years 
and adding all greenhouse gas (GHG) emissions) the prediction for developing 
countries is to surpass that of the developed. By 2020, these countries could be 
responsible for approximately 51%of emission and exponential increase the 
following years. Hence, somewhere during the current decade, an urgent need to 
address the sustainability issues in these countries must be established to avoid a 
larger climate change development.  
 
Billions of new consumers with needs for housing, food, water, clothing, transport but 
most importantly energy, will be created by the growth of population. However, the 
future projection of the world situation shows that this current growth could not be 
sustained, due to the reduction in the availability of natural resources, the 
environmental deteriorating, climate change and economic difficulties of developing 
countries (Asif and Muneer, 2007 and Gross, 2015). 
 
The scenarios that the Energy Council (2013) has developed (for the “Business as 
Usual” projection for 2013-2050) show that the world energy demand will be about 
80% higher. Fossil fuels will still account for 85% of the energy mix, and GHG 
emissions are estimated to rise by 50%, primarily powered by energy use that would 
13 
 
create a 70% growth in CO2 emissions. Also, Ajayi (2011) and Beltramello et al. 
(2013) both suggest that the water demand is projected to increase by 55%, with the 
electricity sector demands responsible for a significant amount of the surge for 2050 
compared to 2013 level.  
 
For this research three global trends were easily identified with simple observation 
(theme) as the literature itself is already organised in: (1) energy potential, (2) 
Energy implementation and (3) energy efficiency and (4) energy projection. For this 
research the focus was placed on energy Implementation. Again, the literature on a 
global (Bouckaert, Mazauric and Maizi, 2014; Schelly, 2014 and Mondal, Kamp, and 
Pachova, 2010) based is already clear on the characteristic of implementation of 
renewable energy which are: (1) Renewable energy strategies or business model for 
implementation (2) drivers for implementation (3) financial tool available for 
implementation (4) challenges or barriers for the implementation and (5) the Benefits 
of implementation of renewable energy projects.  
These five characteristics became the themes to identify not just in the literature for 
the Dominican Republic but also became the guiding areas for the creation of the 
interview protocol and the themes for the content analysis of the interviews. The 
following sections will discuss these themes in a global level and then in a smaller 
scale for the Dominican Republic. 
2.2 Overview of the Dominican Republic 
The Latin American and Caribbean region is of great importance, it may only have 
8.5% of the world population, but it produces 12% of the global emissions. The 
Dominican Republic is one of the highest CO2 and GHG emitters of the region and 
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the third largest energy consumer in the Caribbean, after Cuba and Puerto 
Rico(International Renewable Energy Agency, 2016). This small island located in the 
Caribbean Sea (see Figure 2-1. The Dominican Republic) possess an area of 48,670 
sq. km, a population of 10.18 million people according to the national renewable 
energy laboratory (2015), with a growing economy of 4.0% per year per the 
Canadian trade commissioner Service (2018) and an electric energy demand growth 
of 4%-7.8% per year, with a GDP of 12,800 USD and the energy sector represents 
3.4-8% of the GDP according to the national renewable energy laboratory (2015). 
The DR, due to its strategic location in the equator is in a position of high renewable 
energy potential, as will be discussed in sections 2.11. Although the Dominican 
Republic’s natural resource endowment is very favourable to expand the use of 
renewable energy the country is failing to utilize this enormous potential and plans to 
invest further in coal and natural gas power. 
 Petroleum-based power plants remain the largest generation source 85% of the 
energy matrix, fired by costly imported fuel. This high reliance on fossil fuel imports 
makes the country vulnerable to international oil price shocks, posing an economic 
burden for homes and businesses. With electricity demand projected to grow at an 
average of 4-7.8% annually through 2030, these economic costs will likely only 





Figure 2-1. The Dominican Republic Geographic map.  
(Source CNE,2019) 
The Dominican government is tasked with guiding the transition to a truly sustainable 
electricity system to ensure simultaneous security of supply, affordability, and 
environmental integrity. Given the country’s projected demand growth and plans to 
add substantial additional capacity, it must make decisions now that will shape the 
energy sector for the coming decades. 
2.3  The Dominican Republic’s Energy Goals 
The country’s Intended Nationally Determined Contribution (INDC) sets an ambitious 
national target to reduce the country’s GHG emissions by 25% by 2030 compared to 
the 2010 level (See Table 2-1. Sustainable goals of the DR). Also, the DR has 
signed numerous international agreements the latest one the Paris accord to 
increase the installed generation capacity of renewable energy to 25% to 2025. Now 














Table 2-1. Sustainable goals of the DR 
(source República Dominicana, 2012) 
No. Sustainable Energy Goals of the DR 
 1 Reduction of Greenhouse Gas emissions by 25% by 2030 
 2 Reduce fossil fuel import dependency 
 3 Reduce the local and global impacts of fossil fuel combustion on the 
environment 
 4 Increase renewable energy in the power generation mix by 25% by 2025 
(Law 57-072) 
 5 Rural Electrification program with off-grid renewable projects 
 6 Blackout reduction programme 
 
2.4 Energy Infrastructure 
Renewable energy forms part of the energy infrastructure. This infrastructure is 
formed by the technologies, business models, fossil and renewable portfolio, 
financial and political laws need to direct and manage the energy flow from generator 
to distributer to the consumer. In essence  as Mondal et al. (2016) explains the 
energy infrastructure could be defined as the interconnection between the demand 
and supply of energy. Around the world, the energy industry is confronting 
exceptional but essential change. Fast and widespread technological developments 
for the generation and dissemination of electricity, has greatly influenced the energy 
suppliers and consumers.  
The generation or production of energy is done by the transformation of primary 
energy resources (coal, crude oil, nuclear, hydro, gas, renewable) into secondary 
energy sources (electricity, biomass, petroleum, liquefied petroleum gas).  Of these 
primary sources fossil fuel is used in 85% worldwide (Frankfurt school- United 
Nations Environment Programme, 2016). Secondary energy sources are referred to 
as energy carriers. While many ways exist to categorise the entire energy 




• Electricity Infrastructure 
• Fossil fuel based 
• Renewable energy 
• Transportation infrastructure fuel 
Due to the nature of the research, the focus will be on the electricity infrastructure 
and not on transportation. 
2.5 Electricity Infrastructure 
Electricity infrastructure as explained in section 2.4, forms part of the energy 
infrastructure. The foundation of the electricity infrastructure is the generation, 
distribution and transition of primary energy sources into energy carriers, specifically 
electricity.  
The electricity sector is composed of the energy source; for this research, this area 
will focus on renewable energy, the business model and financing of the sector. 
These components will be further described below on sections 2.6-2.12. This sector 
possesses three main actors: the generators and distributors that can be 
government, private or jointly own and the consumers. 
2.6 The electricity sector in the Dominican Republic 
In the Dominican Republic, the electricity sector represents only 24% of the energy 
sector (IRENA, 2016). This 24% energy demand is composed of 46% demand from 
the industrial sector 42% of the residential sector and 11% public and commercial 
services. The DR’s transmission lines connect approximately 92% of the country to 
the energy grid (See Figure 2-2. Transmission lines), and around 96% of the 
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population has access to electricity. However, of this 96% of the population around 
60% receive a proper electricity service.  
Due to the high rate of distribution losses, one of the highest rates of distribution 
losses in the world, at around 32.93% according to the National Energy Commission 
in the Dominican Republic (2017). These distribution losses create regular 
shortages, blackouts and grey-outs in the distribution system to the users.  
For example, in 2017-2018, 15.07% of the energy demand, went unfulfilled. This 
32.93% of distributed losses is divided into technical losses, around 12%, due to 
technical inefficiencies at generation plants, substations, and transmission lines, 
which contribute roughly USD 100 million to the electricity sector’s deficit, and non-
technical losses, around 20.93%, due to electricity theft costing the country an 
estimated USD 1 billion in 2014—about 1.7% of national GDP—through budgetary 























 (source, CNE, 2019) 
The Dominican Republic’s reliance on fossil fuels for electricity generation results not 
only in massive transfers of wealth to other countries for imports but also in high 
generation costs per unit of electricity. The Dominican Republic is one of the 
fourteen countries that have a standing agreement with Venezuela called 
PETROCARIBE or petroleum for the Caribbean, as part of the CARICOM or 
Caribbean community way to aid one another (Konold et al., 2015). However, this 
agreement still leaves the Dominican Republic vulnerable to the flux of fossil fuel 
prices and supply. Also, because electricity prices are not indexed to fuel prices, but 
rather are set by the government’s price cap, distributors sell electricity for a much 
lower price than is economical. 
The electricity infrastructure in the Dominican Republic is divided into: the purchase 
of the fossil fuel, the division of the fuel between transportation, cooking and 
electricity, distribution of the energy source to the generators, conversion of the 
primary energy source into a secondary in this case electricity, transport the energy 
to the Transmission of electricity enterprise for Dominican Republic (ETED), then to 
the distribution company and finally to the consumers. To visualise the supply chain 
that is the energy infrastructure in the DR Figure 2-3. Energy infrastructure in the 




Figure 2-3. Energy infrastructure in the Dominican Republic based on research. 
2.6.1 Generators 
The generators have the important task of converting the primary source of energy 
into the secondary in the form of electricity. The Dominican Republic generator 
system is composed of 58 generators: (1) one solar farm (30MW) (2) one biomass 
plant (30MW) (3) two wind farms (134.5MW) (4) 24 hydroelectric (608MW) and (5) 
30 fossil fuel plants(2832MW) (see Figure 2-4. Dominican Republic's current energy 
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generation map with locations) for a total of generation capacity of 3634.5 MW. This 
installed capacity is more than enough to satisfy the ±2.0 GWh of peak demand in 
the Dominican Republic.  
 
However, in the Dominican Republic most of the fossil fuel power plants that provide 
85% of the country’s electricity generation are several decades old and need greater 
maintenance or to be replaced altogether. For example, 2013 the government 
started the construction of a coal thermal power plant to replace two power plants. 
However, as of 2019, the plant Punta Catalina has not been placed in operations or 
finished. Although the idea of replacement of the two power plants (ITABO I and 
ITABO II) that were going out of commission was good, the fact that the business as 
a usual strategy of the country’s government was to replace fossil fuel with fossil 
fuel, demonstrates the lack of awareness and investment into renewables. Also, the 
coal power plant cost the country around 2 billion US dollars, with the same amount 
over 10 wind farms could have been built and operational by 2019 providing over 
50% of the electricity demand of the country. 
 
 In addition, due to the unreliability of the national grid, many industries and private 
individuals generate their own electricity using relatively inefficient small-scale fossil 
fuel-based units and in more recent years, small-scale roof solar units and even 
small-rooftop wind turbines. This further perpetuates high consumer electricity prices 
and a dependence on imported oil. This dependency along with a lack of 
transparency, inadequate transmission lines, underperformance of the generators, 
frequent power cuts and high consumer electricity prices have resulted in making the 
electricity sector a national crisis, while at the same time promoting a no pay culture 
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in the population, due to the lack of trust in the energy sector and in the different 
entities involved (International Renewable Energy Agency, 2016). 
 
Over the past decade, the Government has restructured the sector and made major 
progress in the technical area.  However, improving the poor quality of the power 
supply, education of the population, transformation to renewable are the most urgent 
issues that still need to be addressed to put the sector on a sound financial and 
technical footing. These issues are locked in a vicious circle, as poor quality of 
service, customer dissatisfaction and high tariffs have induced theft through illegal 
connections and non-payment of electricity bills by businesses and households, at 
times with the connivance of staff of the distribution companies. This, in turn, has left 





Figure 2-4. Dominican Republic's current energy generation map.  
(source CNE,2019) 
2.6.2 Distribution 
Distribution of the electricity in the Dominican Republic is done by a state own 
company called Dominican Electricity State Corporation Enterprise or CDEEE(Ochs, 
2011). This entity is further divided into three subsidiaries to provide services in the 
three different regions of the country: EDEnorte or electricity distributor enterprise of 
the north, EDEsur or electricity distributor of the south and EDEeste for the east. The 
three EDEs supply electricity to all regulated customers and to a fraction of the 40-50 
non-regulated (demand higher than 2 MW) consumers and manage the energy grid 
for each region(Konold, 2015). The companies each have about one-third of the 
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market, but EdeSur has the most industrial and commercial users, followed by 
EdeEste, as they divide the Santo Domingo (Capital of the country) market. 
  
The Dominican national electricity grid comprises some 1,657 kilometres of 69 
kilovolts (kV) lines and some 1,337 kilometres of 138 kV lines, most of which are in 
the country’s more populated and tourist-oriented areas. The grid also includes a 
new 345 kV transmission line that spans 160 kilometres between the two largest 
cities, Santo Domingo and Santiago that helps prepare the country to handle new 
generation capacity from both fossil and renewable energy projects (National energy 
commission, 2018). The new line cost just over USD 170 million and is currently 
being used at only half of its capacity.  
 In addition to the national grid, there are nine large off-grid systems ranging from 4 
to 120 MW in size. The energy matrix according to the National Energy Commission 
(2016) is comprised of 85% fossil fuel and 15% renewable energy, 12% of which are 
hydroelectric alone. However as can be seen on Table 2-2. Energy matrix of the 
Dominican Republic.  
(Source, CNE 2010-2016), the tendency of the energy matrix is towards fossil fuel as 
it is displacing the hydro. In 2015 fossil fuel accounted for 89.91% of the energy 
matrix. This preference for fossil fuel is evidence of the “business as usual” mentally 




Table 2-2. Energy matrix of the Dominican Republic.  
(Source, CNE 2010-2016) 
 
 
In addition, due to the inadequate connections of the transmission lines, the 
distribution network suffers from a technical loss of 32% of the energy generated. 
However, this study has verified the purchase energy by the distributed, and the 
produced energy by the generators and the losses are greater than 32.93%. 
According to the report for 2017 by the CDEEE, thanks to the freedom of information 
act, the purchase of energy for 2017 was of 13.752 GWh, 6.876 times more than the 
peak demand of the country of ± 2 GWh. In addition, the energy that was charged to 
the consumer was 9.644.2 GWh, and the paid energy was 9.353 GWh, providing 
further evidence that the electricity sector is a non-profitable if the country continues 
the fossil fuel dependency and does not update the system. Given the overall poor 
status of the network, and the underinvestment in the past, virtually the entire 
distribution system needs to be rehabilitated. 
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2.7 Decentralized/Distributed Generation 
Decentralisation or distributed generation refers to the production of electricity 
generated in-situ, meaning in the same place that it will be consume. This can range 
from as low as a few kW to large MW, depending on size of the consumer 
(household or industry) (Konold, 2015). Several cities have successfully 
implemented decentralisation of the energy generation, for example: The Hague in 
Netherlands, Morris Country in the USA, Berlin in Germany and Stockholm in 
Sweden (Chmutina and Goodier, 2012). 
For the case of the Dominican Republic, Gielen et al., (2016), Konold (2015) and 
Ochs (2011) agree that distributed generation using renewable energy is a possible 
solution for the energy crisis of the DR. However, Gielen et al., (2016) only focused 
on the solar potential for decentralisation and provided a limited projection of the 
possible applications, accounting for only 8% of the energy demand. This model is 
insufficient and does not provide a feasible option for the DR. On the contrary, 
Konold (2015) provided a slightly more complex view of distributed energy by 
considering both solar and wind. However, Konold (2015) and Ochs (2011) both 
identified that the DR would face several challenges for the implementation of 
distributed generation. Some of the challenges are: 
• Power Flow reversal: In cases where the power generated is greater than the 
demand the flow of power can be reversed. This may cause overloads and 
damage electrical equipment of the system. The DR is already facing voltage 
regulation issues that have not been resolved. 
• Unintentional Island: This is the critical challenge, as this would occur in a 
system outage, breakers would automatically isolate the section of the grid 
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that is experiencing the issue. However, a generator that is still providing 
power to this section could interfere with the isolation command and create 
longer interruptions of the system. 
Other challenges would be: Voltage regulation, harmonic distortion and protection 
scheme disturbance. 
Solutions for these challenges already exist in a passive and active manner to 
prevent the disconnect of the distributed system. However, the DR would need a 
clear understanding of the workings of the system, challenges and solutions, 
currently the country has not displayed such knowledge. 
2.8 Electricity Storage 
Energy storage systems, including batteries, pumped hydropower, compressed air 
energy storage, molten salt thermal storage, and hydrogen, can address the 
intermittency challenge associated with variable renewable energy sources such as 
solar and wind. These systems store surplus renewable energy generated during 
periods where production exceeds demand, and then dispatch this energy at times 
of low renewable generation. Because battery systems are the most mature and 
widely implemented energy storage technology, they are the most likely option to be 
implemented in the Dominican Republic in the near term. 
There also has been interest in the country in pumped-storage hydro systems, which 
use excess electricity from power plants during periods of low power demand to 
pump water uphill to be stored in reservoirs, and then later released as hydropower 
during periods of high demand. Pumped-storage hydro systems could be paired with 
solar or wind farms sited near viable waterways. Assessments are needed to 
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determine if there are sites that have potential for pumped-hydro systems and that 
would minimize the ecological impacts associated with large hydropower 
development. 
2.9 Renewable energy 
The agreed upon definition for renewable energy by the Department of the 
Environment (2010), European Renewable Energy Council (2011)  and the 
International Renewable Energy Agency (2014) is: energy that comes from 
resources which are replenished naturally on a human timescale such as sunlight, 
wind, rain, tides, waves, and geothermal heat. Renewable energy is mostly used in 
four areas: electricity generation, air and water heating/cooling, motor fuels, and rural 
(off-grid) energy services as a sustainable replacement to the fossil fuel 
(International renewable energy agency, 2017). In this research, the focus has been 
in electricity generation on the grid. 
2.10 Importance of renewable energy 
Climate change continuously affects the foundations of every country and presents a 
critical challenge to the global community. Especially developing countries as they 
are more vulnerable to the effects of climate change; due to the evolving social-
economic-political climate that they possess. Historically, developing countries have 
contributed comparatively little to the world’s climate crisis. However, according to 
the (international renewable energy agency and World Bank, 2014) developing-
country emissions are increasing, with their combined share of global greenhouse 
gas output expected to soar in coming decades and surpass developed countries. 
Unless new approaches are taken to develop low-emissions energy, building, and 
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transport systems, the future of the developing nations is at risk, along with the rest 
of the world.  
The Latin America and Caribbean (LAC) region is already being hit by negative 
climate change impacts, as evidenced by the bleaching and destruction of coral 
reefs in the Caribbean, damage to the wetlands in Mexico, more frequent natural 
disasters in the region, the melting of the Andean glaciers, water shortages, reduced 
food production, and “unnatural” disasters due to increased storm intensity and rising 
sea levels (Bull, 2009). Given its vulnerability, mitigating climate change is of 
paramount importance in the LAC region. Reducing greenhouse gas emissions 
(GHGs) through improved use of energy and other resources must be part of any 
climate change mitigation strategy.  
Emerging markets, including LAC, represent more than half of the opportunities 
available for greenhouse gas emission reduction globally. Multitudes of small 
emitters in these markets could play a critical role in achieving these reductions, 
using sustainable energy, including renewable energy, energy efficiency and cleaner 
production (Stein, Ardic and Hommes, 2013). 
However, renewable energy is considered a temperamental source, as many 
environmental factors can affect the generation, such as wind speed, drought, solar 
intensity, movement, aviary species, the location of the potential resource. These 
factors affect the perception of renewable energy and create a perception-based risk 
that provokes fear for developing nations to implement. Regardless of the risk, 
renewable energy provides many benefits, such as aids in sustainability, aids in 
reducing CO2 emission and GHG, contributes to the economic growth of a country 
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or entity, create new jobs and its part of the energy independence or energy security 
(Alrikabi, 2013). 
 
2.11 The Dominican Republic and renewable energy projects 
The Dominican Republic like most countries has immense renewable potential. This 
potential can aid in resolving the decades-long national crisis in the electricity sector 
that the country possesses. The government has taken steps to address the crisis as 
the previous section 2.6 explains. In addition, the country as a small island 
developing state (SIDS) and member of the Alliance of Small Island States (AOSIS) 
launched along with all the members of AOSIS, in 2009 at the Copenhagen 
conference, the sustainable energy initiative called SIDS DOCK (International 
Institute for Sustainable Development, 2009).  
This initiative was designed as a docking station to connect the energy sectors in 
these countries to wider markets for finance, carbon, and sustainable energy 
sources. SIDS DOCK commits small-island states to work together to develop 
renewable energy and energy efficiency options and to seek funding from 
international carbon markets to implement their low-carbon energy strategies. 
Regarding this initiative, the DR has taken the lead with the percentage of renewable 
already installed and the financial assistance that it has received from international 
partners.  
The renewable potential and installed capacity in the country is mostly in solar and 
wind. However, new studies, according to the Ministry of Energy and Mines (2016) 
are being done to confirm the potential in geothermal, biomass and ocean energy. In 
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2014 the Government of the Dominican Republic and the Inter-American 
Development Bank (IDB) signed an agreement for the Geothermal study to be 
conducted between 2016-2017, in three different areas with theorical potential (the 
area of Yayas de Viajama near the city of Constanza, the area of Canoa in the 
province of San Juan and the area of Enriquillo and Pedro Santana in the province of 
Elias Piña). 
 However, the results of this study are yet to be publish or made accessible to the 
public. Another study that was performed on the Dominican Republic was the 
Hydrokinetic of the Yaque of the north river for the possible generation of energy for 
the community of Del Paso de la Perra in Manabo in the Province of Jarabacoa, this 
was done by the Technological Institute of Santo Domingo in 2014. However, this 
study only evaluated one river and with one hydrokinetic turbine. Due to the lack of 
resources the study was inclusive and should be performed again in a wider 
spectrum regarding the different fluvially of the Dominican Republic and the variety 
of turbines. 
Regarding energy projects, the National Energy Commission (CNE) has awarded 
over 200 permits for renewable energy projects yet only 4 have been developed. 
Most of the projects have failed due to a combination of lack local financial support, 
lack of communication between the project’s owners/managers and the different 
government institutions involved and lack of a PPA. These challenges are described 




2.11.1 Energy source  
Energy source as the name implies is something that provides useful energy that 
can be refined or extracted by means of transformation or reaction (Demirel, 2016). 
Energy sources are divided into primary and secondary energy sources; the 
difference between them is critical for the balance of energy to count and record the 
transformation, supply and losses. 
2.11.1.1 Renewable energy portfolio 
The renewable energy portfolio, not to be confused with the renewable energy 
portfolio standard, is the description of each energy source that composes the 
portfolio. This description for this research has been divided into six categories: (1) 
Energy forecast, (2) Source location, (3) Measurements on site, (4) Management 
need, (5) Technology available and (6) the available workforce.  
2.11.1.2 Solar Energy 
Per Alrikabi (2013) and Zhang et al. (2015) solar energy is power derived from the 
sun by conversion. This energy falls into two categories: (1) photovoltaic (PV) 
modules that convert light directly into electricity and (2) concentrating solar thermal 
power (CSP) systems that convert sunlight into heat energy that is later used to drive 
an engine, heat water or heat spaces. Solar power can operate at any scale from a 
household rooftop to a medium-size setting such as resorts and industrial facilities, 




According to the World Energy Council, (2016), 10% of the total energy that reaches 
the earth from the sun (60% of the total emitted by the sun) would be four times 
more energy than the world’s electricity generating capacity, around 5,000GW (see 
Figure 2-5, below). 
This high potential worldwide and the advance in the technology and cost in solar 
technology has aided in the rapid adoption of solar energy in many countries. As 
Closas and Rap (2017) highlight Germany when from 5,877MW to 25,039MW from 
2008-2011 and the USA wen from 1,168MW to 5,171MW in the same time period. 
The benefits of solar are clear (Table 2-3. Characteristics of solar energy) as are the 
challenges.  
 
Figure 2-5.Energy sources potential for the world 
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Table 2-3. Characteristics of solar energy 
 (source: IEA and World Bank, 2014) 
Solar Energy Characteristics 
Benefits 
• Can produce electricity without 
emitting greenhouse and toxic gases 
such as CO2 and NOx 
• Reduces electricity bills 
• Creates new jobs 
• Easy and quick installation of any 
scale 
• Low maintenance 
• Diverse use 
• Continuous research and 
development technology 
Challenges 
• Weather dependent 
• Land requirements 
• Expensive storage 
• Some toxic materials and hazardous 
products used during the 
manufacturing process 
Average Levelized Cost of Energy 
(LCOE) • $48.8 cent of a dollar 
Levelized tax credit • $11.1 cent of a dollar 
Average Life Cycle • 25 years 
Average Capacity factors • 29% 




2.11.1.3 Solar in the Dominican Republic 
Status of Solar as an energy resource in the Dominican Republic is limited. 
Currently, only one solar plant has been implemented, Monte Plata solar with a 
capacity of 30 MW, and the second farm is under construction in the province of 
Monte Cristi and is set to be active by the mid to end of 2019. However, the potential 
of the country in solar energy is exponential according to the International 
Renewable Energy Agency (2016) the solar potential of the country could account 
for 3 TWh of energy for the country more than enough to cover the growing demand. 
Global horizontal irradiance, or GHI, ranges from 5 to 7 kilowatt-hours per square 
meter per day (kWh/m2/day) throughout most of the country (See Figure 2-6. 
Dominican Republic’s Solar potential) and approaches 8 kWh/m2/day in some 
regions.  
 
By comparison, Germany, which has nearly half of the world’s installed solar PV 
capacity, has few locations with a GHI above 3.5 kWh/m2/day, and Phoenix, 
Arizona, a city in the U.S. southwest famed for its solar potential, has an average 
GHI of 5.7 kWh/m2/day. However, the studies (PWC, 2014; Konold  et al., 2015; 
Guerrero-Liquet et al., 2016 and International Renewable Energy Agency, 2016. ) 
that show this potential is based on outdated data (Elliott, 2001) and the studies for 




Figure 2-6. Dominican Republic’s Solar potential 
(source, Global Solar Atlas, World Bank Group, 2019) 
2.11.1.4 Wind Energy 
Wind energy is, in essence, a byproduct of the sun, as Alrikabi (2013) explains the 
uneven warming of the earth by the sun and the difference in this heating creates an 
atmospheric convection system from the stratosphere to the surface. This convection 
system possesses wind speeds of over 160km/h specifically in high altitudes. 
However, these speeds are not constant must be monitored for a period to calculate 




 Outside of hydropower, the wind has been by far the most successful renewable 
electricity source worldwide, with 318 GW of wind capacity installed globally by the 
end of 2013. In some markets, the costs of wind power are estimated at 4–7 cents 
per kWh in attractive locations, making it fully competitive with fossil fuels (Mbzibain 
et al., 2013. Arnette, 2017). Although turbines come in many sizes, wind power is 
used mostly for the centralised utility-scale generation, but innovations for smaller-
scale generation make decentralised wind energy an increasingly viable 
option(Mbzibain et al., 2013).  
 
Small-scale (50–100 kW) wind-diesel hybrid systems are growing in the Caribbean, 
and a U.S.-funded project in Dominica aims to demonstrate the viability of wind 
generation facilities of under 250 kW in the region(Auth et al., 2013). Wind turbines 
can provide on-site electricity generation for large electricity consumers such as a 
factory or a farm. Unlike traditional on-site thermal generators, however, the wind is 
intermittent and cannot be started up at will. Connecting these turbines to the grid 
can increase the value of the electricity significantly, as landowners can sell excess 







Table 2-4. Characteristics of Wind Energy 
 (source IEA and World Bank, 2014; Treyer and Bauer, 2016) 
Characteristics of Wind Energy 
Benefits of wind energy 
• Low cost of generation 
• Creates jobs 
• Aids in the growth of the economy 
• Multiple uses for the land of 
installation 
• No greenhouse gas emission 
 
Challenges 
• Weather and location  
• Connectivity to the grid 
• Noise pollution 
• Bird endangerment 
 
Average Levelized Cost of Energy 
(LCOE) 
• $42.8 cent of a dollar for onshore 
• $117.9 cent of a dollar for offshore 
Levelized tax credit • $6.1 cent of a dollar for onshore • $11.5 cent of a dollar for offshore 
Average Life Cycle • 25 years 
Average Capacity factors • 44-45% 
Carbon footprint • 11-14g Per kWh 
 
2.11.1.5 Wind energy in the Dominican Republic 
The wind potential of the Dominican Republic is good, according to Ochs, et al. 
(2011) the average is over 7 meters per second at an 80 meter above sea level, with 
several locations reaching 8 meters per second (see Figure 2-7. Dominican 
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Republic's wind potential). The Dominican Republic currently has three commercial-
scale wind farms in operation. The first is Quilvio Cabrera, an 8.25 MW installation 
that was built in 2011 and is in the province of Pedernales in the southwest of the 
country. On a neighbouring piece of land is the Los Cocos Wind Farm, which 
consists of two phases: Phase 1, completed in 2011, comprises 33.5 MW, and 
Phase II, completed in 2013, raised the installed capacity to 77 MW. however, 
integration with the grid has not been easy, as grid operators struggle with voltage 
regulation. 
 
 A third wind park, Larimar, in the province of Barahona just to the north of Quilvio 
Cabrera and Los Cocos, came online in 2016 with an installed capacity of 49.5 
MW(International Renewable Energy Agency, 2016). These two provinces are home 
to the country’s strongest wind potential. Although, these projects have been 
successful others have not been able to get off the ground. For example, the 
Parques eolicos del Caribe or PECASA development was projected to be a USD127 
million investment for a 50MW wind farm.  
 
However, financing issues and disagreements with the distribution company (state-
owned) have placed the project on “indefinite hold”(Ochs, .et al 2011). The same can 
be said about the Matafongo wind farm from the Dominican wind group it was 
planned for 2005 with an estimated investment of USD 68.9 million. However, it ran 
into the same issues with lack of local financial support and governmental discord 







Figure 2-7. Dominican Republic's wind potential 




Biomass energy sources are based on the carbon cycle of organic material which 
energy is extracted from either by cellulosic or anaerobic methods (International 
energy agency and World Bank, 2014). Some of the most used biomass sources 
are: 
• Wood: Timber, sawdust 
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• Crops: corn core and husk, straw, rice husks, sugar cane bagasse, palm 
husk, coconut shells 
• Algae 
The benefits and challenges can be seen in Table 2-5. Characteristics of biomass. 
Table 2-5. Characteristics of biomass  
(source IEA and World Bank, 2014; International Renewable Energy Agency (IRENA), 2018) 
Characteristics of Biomass 
Benefits of biomass • Domestic resource 
• Waste management 
• Simple combustion technologies 
Challenges • Transportation and connection to the 
grid complications 
• Emissions of NOx and Sox 
Average Levelized Cost of Energy 
(LCOE) • $92.1 cent of a dollar  
 
Levelized tax credit 
• $0.00 
Average Life Cycle 
• 30 years 
Average Capacity factors 
• 83% 
Carbon footprint 
• 43 g per kWh 
 
2.11.1.7 Bioenergy in the Dominican Republic 
Bioenergy is not a new concept in the Dominican Republic as many companies, 
especially the sugarcane production has been using the cogeneration of biomass to 
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boost their operations for over 30 years(Konold, 2015). For example, the plantation 
Cristobal Colon, located in San Pedro de Macoris, produces some 30,000 tons of 
sugarcane bagasse annually. The facility’s owner, the Vicini group, uses some of this 
feedstock to turn a 7 MW turbine on-site and to supply all its own electricity needs, 
although it never uses the generator to full capacity. Another example is, plantation 
Barahona has 6 MW of installed capacity and can power itself completely with its 
own bagasse feedstocks. 
 
 Likewise, Plantation Porvenir, also located in San Pedro de Macoris, powers itself 
with its own bagasse stocks. Plantation Central Romana, the largest sugar company 
on the island, is owned by the Fanjul Corp. and produces some 12,000 tons of sugar 
a day. With an installed capacity of around 54 MW, half of its bagasse goes to 
generating its own electricity, while the rest is used to make furfural, a liquid 
aldehyde used for a variety of industrial applications. 
 
The company uses fuel oil to supply any supplemental electricity it needs. However, 
a proper study has not been done in the Dominican Republic, but due to the 
countries production in rice, coconut, sugar, corn, palm an estimate of the potential 
was done by the ISA university in Santiago (in-country study in 2012, see Table 2-6. 
Estimated sugarcane bagasse potential in the Dominican Republic) based on this it 
was concluded that around 535GWh of energy could be produced and stored. The 
study also suggests that sugarcane bagasse, if used to its full potential with high-
efficiency technology, could fuel up to 4% of the country’s electricity generation, back 
in 2012 (see Table 2-2. Energy matrix of the Dominican Republic.). 
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Table 2-6. Estimated sugarcane bagasse potential in the Dominican Republic  
(source Ochs, 2011; Konold, 2015) 





























2.11.1.8 Hydropower  
Hydro-energy is defined by the World Energy Council (2016) as the energy derived 
from moving water, usually from a dam, river or ocean. Large hydropower comprises 
most of the global renewable power generation and accounts for more than 16% of 







Table 2-7. Benefits and challenges of Hydro-power  
(source IEA and World Bank, 2014; International Renewable Energy Agency (IRENA), 2018) 
Characteristics of Hydro-Power 
Benefits of hydro-power • Eliminates fuel • Little air pollution 
• Longer life cycle 
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• Low operation cost 
Challenges 
• High capital expenditure (CAPEX) 
• Land occupation 
• Relocation of population and fauna 
• Destruction of ecosystems  
Average Levelized Cost of Energy 
(LCOE) • $39.1 cent of a dollar   
Levelized tax credit • $0.00 
Average Life Cycle • 50-100 years 
Average Capacity factors • 75% 
Carbon footprint • 7g per kWh 
2.11.1.9 Hydroelectric in the Dominican Republic 
Hydropower generation in the Dominican Republic ranges from as low as 65 MW in 
the dry season to as high as 180 MW in the wet season, with a capacity factor of 15–
25%. The country’s total installed capacity is 608 MW, but the size of on-grid plants 
varies widely, from 0.1 MW to 98 MW (International Renewable Energy Agency, 
2016). However, as can be seen in Table 2-2. Energy matrix of the Dominican 
Republic.  
(Source, CNE 2010-2016), the use of the hydroelectric is in decline in the Dominican 
Republic part is due because two hydro plants, located in Angostura and Valdesia, 
are used exclusively to relieve blackouts, and the rest are only included in the energy 
matrix as a last result. 
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The energy sector in the DR suffers from blackouts due to the inadequacy of fossil 
fuel power generating plants and the high cost of the tariff along with technical and 
non-technical issues that have plagued the country for years. The paradoxical matter 
is that the DR has a renewable energy potential to not only supply its energy 
demand but to aid in supplying energy to neighbouring countries. 
2.11.1.10 Marine energy 
Marine energy is produced by the movement of the waves or tidal of the sea or 
rivers. This energy is divided into wave energy, tidal energy or underwater energy 
(Alrikabi, 2013). Systems to harvest electrical power from ocean waves have 
recently been gaining momentum as a viable technology. The potential for this 
technology is considered promising. The world’s first commercial tidal power station 
was installed in 2007 in the narrows of Strangford Lough in Ireland. Although the 
generator is powerful enough to power a thousand homes, the turbine has a minimal 
environmental impact, as it is almost entirely submerged, and the rotors pose no 




Table 2-8. Characteristics of marine energy  
(source Alrikabi, 2013; Cicea et al., 2014) 
Characteristics of Marine Energy 
Benefits of marine energy 
• Turbine similar to the ones used for 
wind energy 
• Because water is roughly 1,000 
times denser than air, the systems 
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can produce roughly 1,000 times 
more energy than wind using water 
moving with the same flow speed as 
the air. 
• Needed depth is 2 m, and the 
minimum needed speed is 2m/s^2 




• The high cost of installation 
• The high cost of technology 
• Still at an initial stage of development 
and implementation 
Average Levelized Cost of Energy 
(LCOE) • $85-109 cent of a dollar   
Levelized tax credit • 5-10% 
Average Life Cycle • 20 years 
Average Capacity factors • 59% 
Carbon footprint • 4-8g per kWh 
 
2.11.1.11 Marine energy in the Dominican Republic 
In theory, wave and tidal energy have significant potential in island countries like the 
Dominican Republic, yet technology costs remain too high for commercial-scale 
development. Despite this, the newly formed Ministry of Energy and Mines, with the 
assistance of the Development Bank of Latin America (CAF) is conducting a study 
for seawater air cooling (SWAC) and ocean thermal energy conversion (OTEC) 




Among the factors to be considered when developing marine energy projects are the 
corrosion of equipment in seawater, coexistence with other human uses of coastal 
waters such as fishing and recreation, grid connection obstacles, and potentially 
significant ecosystem disturbances (Ochs et al. 2011). Despite the current barriers, 
maritime power could become cost-competitive as technologies mature and may 
play an important role in small-island states that have extensive coastal territories. 
The Dominican Republic currently has no marine technology facilities. 
 
2.11.1.12 Geothermal Energy  
Geothermal energy is the heat originating from the original formation of the planet, 
from radioactive decay of minerals, from volcanic activity, and from solar energy 
absorbed at the surface.  This energy stored in the Earth can be used to generate 
electricity or to provide heating and cooling services. Good geothermal resources 
can contribute significantly to a region’s electricity portfolio. (see Table 2-9. 
Characteristics of geothermal energy). 
 
Table 2-9. Characteristics of geothermal energy  
(source International Renewable Energy Agency (IRENA), 2014 and IRENA, 2018) 
Characteristics of Geothermal Energy 
Benefits of geothermal energy 
• Baseload source of energy 
• Reliability 
• High efficiency 
• Little system maintenance 
Lower GHG emission 
• Challenges 
• Need for reservoirs with very high 




• Possibility of depletion 
• High investment and technology cost 
• Land requirement 
 
Average Levelized Cost of Energy 
(LCOE) • $39.4 cent of a dollar   
Levelized tax credit • $2.50 cent of a dollar 
Average Life Cycle • 30 years 
Average Capacity factors • 90% 
Carbon footprint • 11.3-47 g per kWh 
 
2.11.1.13 Geothermal in the Dominican Republic 
Geothermal is a mature technology that can provide a significant share of generation 
in countries with strong resources. While it appears unlikely that the Dominican 
Republic has enough potential to develop geothermal power, as it does not have a 
thermal source as a volcano, a study to explore the theoretical potential should be 
carried out to discard or not the option. 
2.11.2 Business Models for RE 
As explain in section 2.4 the energy infrastructure is organised by the technologies, 
business models, fossil and renewable portfolio, financial and political laws need to 
direct and manage the energy flow from generator to distributer to the consumer. In 
this section the renewable energy business models are addressed. 
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2.11.3 RE business models for developing countries 
The fluctuation of energy prices is a vital issue that encourages companies into 
seeking a new market for alternative renewable energy sources (Richter, 2013). 
Along with the increasing of the impact of GHG emissions caused by the current 
fossil fuels energy markets among others.   
The renewable energy business model (REBM) can significantly impact the shift to 
renewable energy systems. These new energy business models can augment the 
use of local natural resources (Pavie et al., 2013). Therefore, aid in reducing 
environmental issues, such as the contribution of the said country to climate change. 
Also, REBM can assist with the growth in productivity, energy efficiency and offer a 
new market for economic growth (Lorek and Spangenberg, 2014 and World Bank, 
2015). Although the market for green energy and services is expanding, the 
development, growth and implementation of REBM are stumps by a range of barriers 
that englobe the Company’s current business model (Internal barrier) and the 
Countries laws and regulations (External Barrier). These can be addressed by a 
well-designed and executed REBM and the correct creation and implementation of 
policies. 
New renewable energy technologies are more likely to be adopted and distributed 
when they can be fitted with pre-existing business models. On the other hand, high 
and transformative technologies are sophisticated and have connections and 
dependencies with many components of the business model. Therefore, cannot be 
quickly adopted and circulated (Tsai et al., 2017). 
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New sustainable business models are at present emerging, and some examples of 
these are green product/process-based models, waste regeneration systems, 
alternative energy-based systems, efficiency optimisation by Information and 
Communications Technology (ICT), functional sales and management services, 
innovative financing schemes, sustainable mobility systems, industrial symbiosis, 
and green neighbourhoods and cities (Table 2-10. New sustainable business 
models).  
 
Some of these, such as: eco-cities and industrial symbiosis, focus on the greening of 
an entire system and can, therefore, be considered as systemic innovations. Others, 
such as: energy saving companies and models based on efficiency optimisation 
through ICT, are focused on more incremental changes. Others, such as: cradle-to-
cradle business models, take a life-cycle approach aiming for a society based on 
recycling and zero waste. 
While in developed countries this transition mainly entails a structural change 
towards a resource-efficient, knowledge-based economy, in many developing 
countries, green growth requires strategies that contribute significantly to the 
objectives of development and poverty reduction. 
Solutions such as pollution control, cleaner production, eco-efficiency measures, and 
eco-design and green products are often applied by business. They are powerful 
tools to improve efficiency, as they can be introduced within existing production, 
process or business systems, without changing the underlying "technological 
regime". Such solutions are also relatively easy to manage, as they often involve few 
actors, and are often fast and relatively cheap to implement because they involve 
only a product or a process and not a whole system. Therefore, they can generate 
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results relatively quickly, having enabled substantial environmental improvements 
over recent decades, and thus contributing to a relative decoupling of economic 
growth from environmental pressure (OECD, 2011b). 
 
Radical and systemic innovations are highly complex as they often involve many 
actors and a range of technological and non-technological changes in organisational 
and institutional arrangements. One of the imperatives for these innovations is that 
both suppliers and consumers should embrace social and cultural changes and 
adopt new values and behaviour. 
The components of business include strategic decisions on customer segmentation, 
products and services and models typically associated value to offer. business, 
development, trade and other partners. resources to create, and channels to deliver 
value and underlying cost structure and revenue streams to ensure the financial 
viability of the business. A business model can also be considered as a holistic 
approach towards explaining how firms conduct business (Zott et al., 2010). 
 
A background literature review includes empirical studies that analyse and 
summarise several cases studies, as well as others based on single cases of eco-
innovations and business models. The literature sustainability benefits, the role of 
enabling review below focuses on value creation and capture, technologies and 
infrastructure, corporate governance and strategy, the role of policy, barriers and 
drivers and systemic changes. 
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2.11.3.1 Types of Renewable Business models 
As Noailly and Smeets (2013) emphasize, business models are rarely created with 
environmental sustainability values at its core, even though that business community 
has been increasingly recognising the challenges posed by the diminishing of natural 
resources and climate change. However, these challenges are usually included in 
marketing strategies but are not always incorporated into the foundation of a 
company’s Business Plan (strategy and operations). Generating value is the core 
reason for this as every business plan are centred around profit gain. Also, according 
to Sandberg, Klockars and Wilen (2019), many companies believe that 
environmental sustainability is more of a challenge that generates unnecessary cost, 
instead of a key source of value creation both for the business and the customer, 
which is at the heart of any business model.  
 
The need to alter the traditional economic models and approaches that government 
and businesses have been using has been exposed by the current economic crisis 
and by several researchers, Gross (2015) and Noailly and Smeets (2015) to name a 
few. Governments around the world are gradually pursuing more innovative ways to 
increase the economic activity, and at the same time find solutions to the global 
environmental challenges such as the shortage of natural resources climate change 
and increasing environmental challenges. 
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Table 2-10. New sustainable business models 
(Source Qin et al., 2017; Ringel, 2017) 
 
As already stated in section 2.9 developing countries are responsible for most of the 
increase in population and GHG emission, making them the greatest potential 
climate change contributors. It is only logical that the focus of the latest investigation 
is on preventing these scenarios from happening. This section will concentrate on a 
business model as a possible solution to guide these countries towards a renewable 
energy system or a potential energy-based economy for the sustainability of the 
countries themselves.  
Product-service systems (PSS) based models 
Functional sales are a generic model with common characteristics for all service-
based business models focusing on providing the function and benefits of the 
product instead of the physical product as such. Instead of paying for the product per 
se, a consumer pays for the function of the product. The service provider controls the 
use-phase of the product. This creates an incentive to improve the output yield and 
to extend the life-span of the product by making the product more durable, reducing 
the need for spare parts, making it more energy efficient and improving the 





Waste Regeneration  
Alternative energy-based 
ICT optimisation 
Green neighbourhoods and cities 
Industrial Symbiosis 
Functional sales and management 
Innovative financing schemes 
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Energy service companies (ESCO) provide energy-efficiency-related and other 
value-added services and assume performance risk for their project or product. Their 
compensation and profits are tied to energy efficiency improvements and savings. 
Life-Cycle Models 
Cradle to Cradle (C2C) based business models centre on a holistic design and 
production paradigm and strived for a society that produces no waste and recycles 
everything. The concept is based on a bio-inspired approach to the design of 
products and systems where nature is seen as a closed loop production system with 
solar energy as the only external input. It stimulates innovation through the 
development of new products with a competitive edge (FORA, 2010). 
 ICT Solutions 
ICT solution-based models provide a wide range of solutions for energy and 
resource use control, the establishment of smart grids and cloud computing. ICT is 
also an important part of many novel technologies and systems solutions like 
industrial ecosystems namely incentive models that create incentives for customers 
to use resources more efficiently, and life-cycle models, that focus on the greening of 
a companies’ value chain. 
2.11.3.2 Renewable Business models’ examples 
The case studies presented in Table 2-11. Renewable Business Models .) Has been 
classifyed by the country, classification (Heating or Electricity), Business Plan and 
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The Business models researched, represent the new trends and major success and 
failures in the innovation of the business models in developed and developing 
countries. Although this is not a significant sample of all the energy projects in the 
world, it can be inferred that a possible pattern appears between the different 
strategies in both actors. In developed countries, a larger range of business plans 
focusing on different financial tools and strategies along with the inclusion of new 
technologies and software are the new normal while in developed countries the 
struggle still exists to change to renewable energies.  
 
However, even among developed countries, a vast leap exists for example in 
Canada (Winfield and Dolter, 2014 and Seymore, 2016) and Denmark (Brimmo et 
al., 2017.) the success of the renewable projects is due to the community’s demand 
for Renewable Energy. Therefore, forcing the existing fossil fuel enterprises to 
change to renewable sources to feed the growing demand. While in the UK (Martin, 
2011.) is the initiative of the business, going further than the government regulations 
demand, that has a guarantee the change to a more sustainable business plan.  
However, all are possible because the government in each has created and sustain 
a Renewable Energy Market, which is a key factor or element in the success of any 
sustainable business plan. Some of the key elements in any Renewable energy 
business plan are (1) Regulatory Policies of the country, (2) Financing Plan, (3) 
Consumer-Company Interaction, (4) Platform and Technology and (5) Stability and 
knowledge. Also, the government and policies are an integral part of the success of 
any business plan. The government cannot be the only actor in the design, 
development and implementation of Renewable Energy Business models as can be 
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seen in India (ADEME/ Energie-Cités, 2005), Chile (Nasirov, Silva and Agostini, 
2015) and China (Bhattacharya, 2016).  
The government is the main actor in developing countries, due to the economic 
situation, and the social-political underdevelopment (Corruption, illiteracy and more) 
of these countries. The failure of the projects is almost guaranteed; for example, 
China (Bhattacharya, 2016). The government created and implemented policies for 
the subsidies of renewable technology. However, the transformation to a renewable 
economy cannot be solely based on policies the creation of a renewable energy 
market is essential. 
 Also, the lack of disseminating of the green and renewable information to the 
population has resulted in the failure of its venture into renewable solar energy farms 
and so far, have been unsuccessful in converting the existing fossil fuel enterprises 
to a more sustainable path. As a result, the situation has contributed to increasing 
the previously excessive pollution (smog and waste) in the country to alarming 
levels.  
Developed countries show different internal arrangements for financing the 
renewable sector from 50/50 business projects to the consumers financing a 
cooperative or revolving fund to guarantee that the change in renewable energy is a 
reality. While developing countries do not have this versatility as the struggle to 
support the existing energy system places a strain in the already delicate economic 
situation of any developing country.  
Also, to the difficult economic situation, with the lack of control on the growth of 
population in these countries and the increase of energy demands the government in 
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these and many countries be forced to rely on international loans and co-operatives 
to aid in the development and decrease the strain that such projects demand.  
Benefits of new business models 
Financial, environmental and reputational benefits are a critical element of any 
business model, especially for renewable business plans. As illustrated by 
Beltramello et al. (2013), Gross (2015) and Del Rio (2015), new renewable business 
models tend to generate incentives to maintain environmental improvements in the 
long-term. For example: Functional sales and management services models 
generate incentives to decrease energy expenses that can be invested to increase 
the sustainable efficiency of the model or business.  
Also, Alternative Energy-Based Models create incentives for the decreased use of 
waste as an alternative energy source. This model can be a link and used along with 
an Innovative financing schemes business model to generate incentives for the 
design of the energy product to improve the durability and quality of the service 
provided and diminish the life-cycle cost. Also, this will aid in the reduction of the 
energy product volumes and the connected need for resources. 
However, Mulvihill, Winfield and Etcheverry, (2013), Bhattacharya, 2016 and Madriz-
Vargas, Bruce and Watt  (2018) agree that the sustainable benefits that the 
renewable business plans will generate will depend greatly on the manner in which 
the renewable energy market is developed and implemented, along with the 
government policies and financial aids and subsidies. 
The adoption of more sustainable business models along with renewable energy 
technology and sources provides a range of benefits. Many researchers (Mulvihill, 
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Winfield and Etcheverry, 2013; Noailly and Smeets 2013; Beltramello et al. 2013; 
Gross 2015; Del Rio 2015, Bhattacharya, 2016 and Madriz-Vargas, Bruce and Watt  
2018) suggest that the benefits of any renewable energy business plan can be 
divided into two groups: (1) Short-term benefits and (2) long-term benefits. Also, 
Madriz-Vargas, Bruce and Watt  (2018) have further classified depending on the 
actors (Company or country) that are involved in the renewable energy project and 
whom it directly benefits. Some of the benefits that a renewable business plan can 
generate are: 
• an increase in comfort or reputation gains, 
• full energy cost savings,  
• fiscal advantages and investment subsidies  
• reducing material or energy use.  
• reducing the CO2 footprint of the company. 
• reducing water and waste pollution,  
• economic growth with the new markets,  
• improved savings of resources,  
• cuts in associated cost,  
• savings on the import/export substitution of crude oil and refined products 
among others (Mulvihill, Winfield and Etcheverry, 2013).  
Also, it adds value to companies and reinforces the competitiveness in this new 
sustainable market. However, as Del Río (2015) highlights, some actors, regardless 
of the increase in benefits, especially the revenue, are immovable in the fossil fuel 
mentality that has caused climate change. Also, these lack the vision or leadership to 
transform to a new renewable business model.  
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As Del Rio (2015) and Bhattacharya (2016)  agree many barriers or obstacles will 
emerge when transforming to any new business plan, in developing countries more 
than other, However, as the great Bucchianeri once said: 
“Well, if it can be thought, it can be done, a problem can be overcome,” 
Barriers 
The case studies point to some key barriers to the emergence and growth of new 
business models. Beltramello et al. (2013) classify these obstacles in two: (1) 
Internal and (2) External, based on the scale of repercussion that the barrier 
presents (Company or country). However, Schelly (2014) divides the barriers that 
sustainable business models encounter in three: (1) Design, (2) transition and (3) 
Implementation barriers. This division shall depend on when in the life cycle of the 
project the impediments emerge. For this research a combination of both 
classifications shall be used as barriers in developing countries can emerge at any 
time and by internal or external to that purpose Table 2-12. Classification by Design, 
Transition, Implementation, Internal or External of barriers for new Renewable 
Energy Business Plans) has been created to understand better. 
Table 2-12. Classification by Design, Transition, Implementation, Internal or External 
of barriers for new Renewable Energy Business Plans based on study. 






        Design 
Traditional Mindset x  
Lack of Competent personal x x 
Lack of Knowledge in Renewable and 
Sustainable subject 
x x 
Leadership x x 
Lack of Vision and Resources x x 




Cost x  
Financial Risk x  






Lack of integration of the Renewable business 
plan 
x  
Policies, Regulations and Law  x 
Lack of Market Demand  x 




The research reveals that many of the barriers occur simultaneously internally and 
externally, during the design and implementation phases of any project, due to the 
critical aspect of each. In Table 2-13. Renewable energy business model for 
developing countries) and Table 2-12. Classification by Design, Transition, 
Implementation, Internal or External of barriers for new Renewable Energy Business 
Plans) the drivers for each of the barriers can be seen. Also, this might help identify 
more clearly the possible solutions and steps to counter-act the obstacles in the 
different phases and actors before they develop. 
The most important of this barrier, according to KPMG Global Energy Institute 
(2011), Gross (2015) and Schelly (2014) is the lack of market demand. Which 
reduces the incentives for businesses to develop an innovative business plan and 
the implementation of renewable energy technologies, sources. Also, it reduces the 
capacity of these companies to gauge innovation in this subject. Other essential 
barriers consist of lack of knowledge and human resources, limited access to the 
necessary financial resources, as well as obstacles resulting from government 
policies themselves (perverse incentives due to fossil fuel subsidies).  
Internal Barriers 
Internal barriers include: (1) a traditional mindset among producers and providers, 
(2) a lack of competencies, (3) knowledge of sustainability issues (4) an insufficient 
number of reference cases (5) a lack of knowledge of possibilities on the part of 
higher management (6) a lack of integration between divisions in companies, for 
example: a division that develops a product and the people that develop the services 
or separation between organisational bodies for investment and the operation in 
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organisations (7) increased development and production costs (8) insufficient R&D 
capabilities (Schelly, 2014 and Bouckaert, Mazauric and Maïzi, 2014). Many 
organisations do not have the necessary vision and resources to incur certain costs, 
such as implementation costs, in return for uncertain benefits, such as reduced risks 
and revenue growth. 
External Barriers  
External barriers include a lack of market-pull due to the limitations of environmental 
tax legislation, the lack of green public procurement practices, as well as old 
fashioned routines and red-tape due to regulators and public procurement staff, lack 
of regulation and general government support for change, lack of capital for initial 
investment and for deployment of eco-innovations, which is often due to the fact that 
projects are perceived to be risky, or there is a lack of knowledge amongst 
stakeholders about the economic benefits of green growth (Zheng, Hu, Wang and 
Wen, 2014; Schelly, 2014 and Bouckaert, Mazauric and Maïzi, 2014).  
 
Access to finance appears to be particularly crucial. Confino (2011) notes the 
importance of the investment community to the promotion of company innovation. 
Investors effectively control developments in businesses and therefore their 
reluctance to support radical or sustainability-oriented changes is a serious barrier to 
the introduction of eco-innovations into ongoing business activities. Finally, the 
adoption of eco-innovation is heavily dependent on consumers’ attitudes 
(Meenakshisundaram and Shankar, 2010 and Zheng, Hu, Wang and Wen, 2014). 
For example, consumers who are accustomed to the luxury provided by large, petrol 
engine-powered automobiles and their various features and functions, may not be 




The business model for implementation of renewable energy business model has 
evolved from business as usual to having environmental conscience at its core. 
However, the challenges for developing nations still exist, taking the barrier and 
drivers identified in this section, key drivers, barriers and obstacles for 
implementation were identified in Table 2-13. Renewable energy business model for 
developing countries. Once the barrier was identified the recurring and specific 
obstacle was also identified in each example studied in this section. The areas for 
drivers and barriers are generalised while the obstacles appear regardless of if the 
barrier is internal of the organization or external. 
 
Table 2-13. Renewable energy business model for developing countries based on 
study 
Renewable Energy Business Model for Developing Countries 
Key Drivers Key Barriers Obstacles to 
Implementation 
(Recurring) 





Laws Lack of Market Demand 
Availability of Raw 
Renewable Energy 
Source (RRES) 
Knowledge Knowledge Lack of Human Resources 
and Technologies to utilize 
the RRES 
Climate Change issue Investment cost, 
Budgets and 
Financial Plans 
Regulations Lack of understanding and 
general knowledge of the 
renewable subject 
Financial Gain and 
Investment 
Initiatives Incentives Lack of offers or 










Lack of interest and 








2.12 Financing RE projects  
2.12.1 Financing RE projects in developing countries 
Until recently Renewable Energy (RE) investments were treated in the same manner 
as any other investment, yet RE investments possess certain characteristics that 
require a high level of understanding, some of the key aspects are: 
• The feasibility of the investment (This depends on the policy and 
regulations and the impact on the economy that such measures can 
have) 
• The durability and real implementation of any subsidies, grants, 
tradable certificates or tax credits  
• Basic financial analysis 
The governments of many developing countries have embarked on the path to low-
carbon development to create and increase energy access, economic opportunities 
and to reduce carbon emissions. However, because of scarce public funding and 
investments, the international community and the private sector engagement will 
play a major role. 
The RE markets is a 19-26 Trillion dollar investment opportunity, estimated by 
International Renewable Energy Agency (2017). The renewable energy industry 
faces a rapidly increasing opportunity and challenge to grow the business and 
financial strategies to exploit this investment properly. Current and ongoing cost 
reductions in renewable power generation technologies can aid developing countries 
in achieving national and international energy and emissions policy goals, in energy 
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security and reliability and affordable energy. along with promoting access to 
electricity for all at a lower cost than traditional sources.  
As Germany, Costa Rica and many more countries have demonstrated. Through the 
use of Biomass, hydropower, geothermal, solar and onshore wind power for 
Electricity that shows competitively levelling cost of RE compared to fossil fuel-fired 
power generation. Being solar, the most impressive of this Levelized cost of 
electricity (LCOE)  for RE. Solar energy cost generation alone has halved just 
between 2010 and 2014. Technology enhancements, occurring simultaneity as the 
reduction in the installed costs of RE sources have augmented the competitiveness 
of Renewable Energy in the energy market to be equal, and in some cases the 
LCOE of some RE, like offshore wind even lower than for fossil fuels. 
Table 2-14. New Characteristics in Renewable Energy Financing  
(source Shrimali et al., 2017; Lyu and Shi, 2018) 
 
The global investment for renewable energy has been exponentially increasing over 
the years. Due, in part, to the new financial characteristics, that have been 
implemented in current years (Table 2-14. New Characteristics in Renewable Energy 
Financing). The amount of money committed to renewables projects has risen, 
according to some studies (Bella et al., 2015; International Renewable Energy 
Agency, 2016 and Qin et al., 2017.) 5% in 2015, a record high of $285.9 billion, in 
New Characteristics in Renewable Energy Financing 
Cost Reduction Policy Support New & Improved 
Technology 
New & improved renewable 
Systems 
Investment Research and investment 





contrast other researchers (Ferroukhi et al., 2016; Walz and Shoemaker, 2017 and 
Lyu and Shi, 2018.)  highlight that the investment had drop down 18% in 2016. Along 
with this record high, 2015 is also the year where investment in renewables in 
developing countries surpassed that in developed countries. Were, China, India, 
Brazil, South Africa, Mexico, Chile, Morocco, Uruguay, the Philippines, Pakistan and 
Honduras, together invested over $156 billion in renewable energy investments. 
developed countries invested only  $130 billion.  
Meanwhile, renewables projects possess attractive advantages for developing 
countries, such as, the built time, wind farms can take from nine to twelve months, 
solar parks in three-to-six months, compared to fossil fuel (coal and gas plants) that 
can take several years to be completed, not to disregard the long time that nuclear 
energy takes to install. Along with the high competitiveness of renewable in current 
energy markets. However, even with all this improvement policy support for 
renewables remains fickle in the Latin American and Caribbean region (LAC), 
especially in the Dominican Republic.  
This study compares the main funding mechanisms employed by governments, 
institutions and businesses to finance renewable energy development programs or 
projects: feed-in tariffs, tax incentives, and tradable green certificates. in addition to 
new support mechanisms that have appeared in later years: co-operative funds, 




2.12.1.1 Cost of renewable energy projects  
A fundamental concept to understanding the economic competitiveness of any 
energy project is the real costs of the project versus the benefit achieved throughout 
its life cycle, regardless if it is fossil or renewable (PWC, 2015). This concept is the 
foundation for many investments decisions because it is based on the capital cost, 
fuel cost and financial costs of the project. These cost at the same time are based on 
the sum of the cost over the lifetime of the project over the sum of the electrical 
energy produced over that lifetime (Ferroukhi et al., 2016).  
This is subjective to the access to precise, comparable, dependable and current 
information on the actual costs and life cycle operation of renewable energy 
technologies and projects. The financial instruments can be created, design and 
implemented by the private or public sector. As these encompasses the government 
and non-government own enterprises. 
• Private sector 
The government of many developing countries has taken measures to commit and 
ensure a reduction of carbon emission. For this purpose, renewable energy 
transformation steps have been taken. However, the financial struggles that many 
developing countries face is, in some cases, and almost impossible challenge. The 
private sector engagement is a necessity rather than an option, as this sector can 
facilitate and aid in the renewable energy investment with strong benefits not just for 
the country but the non-government businesses as well.  
As Jenkins and Miguel Guevara (2014) explains an appropriate financial and political 
framework for the cooperation of the private sector in renewable energy projects its 
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necessary. Also, the risk and perceive risk must be address as to attain the 
engagement of this sector fully. However, as International renewable energy Agency 
(2014) and Nawaz-ul-Huda, et al. (2017) highlight, developing countries use public 
and concessional resources to attain the aid of the private sector, even though this 
does not fully address the different challenges or the risk that the private sector 
experiences. On the other hand, Aslani and Mohaghar (2013), International energy 
agency and World Bank (2014) and Hossain, Hossain and Uddin (2017) point out 
that the use of these instruments to engage the private sector has the dual  benefit of 
being more sustainable and minimising the instability that this could bring to the 
industry. while augmenting the competitiveness of the renewable energy market. 
• Public sector 
Many developing countries have embarked on a renewable energy transformation, 
due to the agreement and international commitment to reducing global emission, in 
addition to creating economic opportunities and increasing energy access of the 
population. however, most developing countries lack the financial means to achieve 
this.  
However, as many researchers have shown ( Town and Paulo, 2009; Zierler, 
Wehrmeyer and Murphy, 2017; and Hoffman et al., 2017.) policymakers in 
developing countries tend to implement a particular financing instrument (Tax 
incentives, Loans and more) without, in most cases, analysing which instrument or 
combination of tools would be most effective for the project or country at the time. 
Affordability is one of the critical challenges that developing countries faced when 
implementing renewable energy.  
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Also, the standard process for any energy projects, be it finance by the public or 
private sector, is first obtaining a power purchase agreement (PPA) or through 
“yieldco”.  Although, according to many new researchers (Lee and Huh, 2017; and 
Kahia, Aïssa and Lanouar, 2017), this is also changing along with the funding 
sources. The new trends that have already been used in 2015 by: 
• The UK (Simcock, Willis and Capener, 2016) demonstrated winning bids at 11% 
below the agreed for onshore wind and offshore a 14% and 18% below the 
officially set price.  
• In South Africa (European Investment Bank, 2011) auctions awarded contracts 
to onshore wind at 41% less in local currency terms than the first auctions.  
• Germany (Dvořïk et al., 2017) the second PV auction in 2015 awarded contracts 
7.5% below the previous feed-in tariff level. These auctions allow developed and 
especially developing countries to offer the generation agreement of energy for 
keen and in some cases, very reduce prices compared to the traditional PPA. 
Allowing for the tariff prices to diminish and the competitiveness of the market, 
particularly the RE, to flourish.  
2.12.1.2 Investment sources 
Traditionally renewable energy (RE) projects had two methods of obtaining funds:  
• Borrowing from a bank (Loan). However, Banking institutions will focus on the 
repayment of the debt and not on the return of the transaction (Cerqueiro, 
Ongena and Roszbach, 2016). In such cases, due to the emphasis of the banks, 




• Through equity capital (selling stakes or shares in the business, among others). 
Equity capital has greater expected returns due to the level of risk that is taken. In 
some cases, some companies might expect between a 25-35%  of return, due to 
the perceived risk versus the real risk (Lyu and Shi, 2018). Also, stakeholders 
place greater pressure and expectations on RE projects than traditional financial 
institutions do. Other ways to finance through equity is by “on balance sheet” 
funds (from funds drawn internally, treasury department), this is usually done by 
the utility companies as part of a corporate RE strategy. However, the specific 
role played by equity may change over the lifecycle of the RE project as it is 
refinanced, depending on existing and new actors that would like to benefit from 
the project. See Table 2-15.  Key Features of Traditional Funding for RE. 
Per (Lyu and Shi, 2018), equity funding is a popular option. As of 2015 financing of 
RE projects through utility-scale for wind farms and solar parks was of $199 billion in 
comparison to the 188 billion of the previous year, showing a 6% increase in a years’ 
time. In general, the growth in equity funding in RE in 2015 was between 5.8-12% 
over previous years, in areas such as roof-top solar projects, reinvestment of equity 
and acquisition activities. 
According to Mark (2013), International energy agency and World Bank (2014) and 
Hossain, Hossain and Uddin (2017), an important difference between this two 
methods are also, in which RE projects they are utilised. Loans are usually applied to 
RE projects with traditional and proven technology and approaches, while equity is 
used more for new and innovative RE technology projects and methods. In some 
countries, local financing options are plentiful. in others, they are few and far 
between. Other innovations in the funding of RE projects come from Europe. Since 
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2012 new inflation-linked notes have appeared as a way for organisations to access 
the return flows of RE project, specifically the wind and solar. 
Table 2-15.  Key Features of Traditional Funding for RE based on research 
 Key Features of Traditional Funding for RE 
 Equity Loans 
Source of 
Funding 
A wide range of sources (Insurance 
companies, pension funds, mutual 
funds, Stock Market, Real State and 
more) 
Financial Institutions (Banks) 
Target New Technologies, Methods and 
Markets 
Mature Technology and markets 
Risk Low-Medium-High (Depending on 




3-10 years (Depending on the RE 
project and on the Equity that is 
funded) 
2-5 years (Depending on the specific 
terms of the Loan) 
Types Venture Capital, Private Equity and 
Funds 
Personal, Commercial, Small business 
and more 
Return Low- Medium-High Low 
Benefits  Diversity 
 Liquidity 
 Public Trading transparency of the 
market price  
 Money guarantee 
 None involvement in the RE project by 
the banks 
 Accessibility and options 




• Traditional Financial Trends for renewable energy 
Traditional finance as (Lyu and Shi, 2018) highlight is the character, collateral , 
capital and capacity of securing a line of credit or loan through a financial institution. 
For renewable energy the traditional finance is based in financial policies: (1) Feed-
in-tariff, (2) incentives and in a financial tool usually loans. 
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• Feed in Tarif 
The Feed-in Tariff (FIT) is an energy-supply policy or agreement that is the base of 
supporting the development of new renewable energy power generation, especially 
in developing countries. Since FIT contract provides a guarantee of payment (dollars 
per kilowatt-hour, $/kWh) for the full power generated and is a long-term period 
agreement (between 15-20 months usually), this will vary depending on levelized 
cost, the renewable technology type (Wind, solar, hydroelectric, etc.), project size, 
quality, strength and availability of the resource, the PPA and (or) other 
project/contract/agreement-specific variables. However, not just developing countries 
implement FIT, according to researchers Cory et al. (2009), Couture et al. (2010), 
Cicea et al. (2014), and many more, over 40 countries implement FIT policies.  
This policy is attributed to the reason, per World Bank and CIF (2012) and Ng and 
Tao (2016), of the success of the renewable energy markets in German and Spain. 
Other possible benefits of properly designed FITs are that it is more cost-effective 
than standards renewable energy portfolios; also, this makes FIT’s more competitive 
in the general energy market.  
• Tax Incentives 
Taxes and Incentives for Renewable Energy are created and implemented to aid in 
the communication of the government's policies, programs and plans for the 
development of renewable energy to the energy companies, investors and other 
entities (Lee and Zhong, 2015). Based on that definition and the studies of NREL 
(2017) Congressional Research Services (2018)  and EIA Independent statistics and 
analysis (2019) the key features that a tax incentives should have was built as can 
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be seen in Table 2-16. Key features of Tax Incentives (Production tax credit, PTC 
and investment tax credits, ITC). 
 As the incentives are part of policy regulated by the government it makes them easy 
to implement, especially because the levelised cost of electricity does not need to be 
calculated to uptain the percentage of incentive. This is decided by the government 
at whatever range better suits the needs or goals of the nation. 
Table 2-16. Key features of Tax Incentives (Production tax credit, PTC and 
investment tax credits, ITC) 
(source Chien Bong et al., 2017; International Renewable Energy Agency (IRENA), 2018) 
Key features of Tax Incentives (Production tax credit, PTC and investment tax 
credits, ITC) 
Improve funding for renewable energy 
technologies 
Encourage, increase and improve 
renewable energy market adoption 
Job creation in the renewable energy 
sector 
Encouragement of public investment in 
renewable energy 
Increase R&D in local renewable energy 
technology 
Create and encourage renewable energy 
education and training programs 
• Loans 
Loans are a financial tool (agreement between the actors) implemented in most case 
by banks as a means of providing finance or capital for companies, investors or 
individuals to support normal business or project operations (Eib, 2012). For this, the 
financial institution will conduct an assessment of the company’s financial strength 
and stability of the project projections and returns, and debt is calculated priced 
accordingly to the market at the time with a return period and interest rate calculated 
and agreed upon in the contract. Also, these agreement place few restrictions on 




• New Financial Trends 
As technology advances, so do the applications in different fields. Finance is no 
different, the new technologies have brought innovative ways of financing projects 
from providing social interaction of raising money with crowd-founding to certificates 
based on the renewable energy generated. 
• Green Bonds or certificates 
A bond is a loan or better known as a debt investment that is based on a coupon 
(fixed or variable interest rate) of an investors loan to an entity (typically corporate or 
governmental) for a fixed period (Ng and Tao, 2016). In renewable energy, bonds 
are better known as green bonds, which are any variety of bonds that the incomes 
will be solely used to finance (re-finance) in full or partly a new and existing 
renewable energy project. It is often used to raise money to fund an acquisition or a 
new development. (Table 2-17. Different types of Green Bonds) 
Table 2-17. Different types of Green Bonds  
(source Abolhosseini and Heshmati, 2014; Ng and Tao, 2016) 
Different types of Green Bonds 
Green Use of Proceeds Bond 
Green Use of Proceeds Revenue Bond 
Green Use of Proceeds Project Bond 
Green Use of Proceeds Securitized Bond 
Pure Play 
Hybrid Bond 





A cooperative fund or trust is a self-governing alliance of people that have united 
voluntarily to fulfil a common economic, social and (or) cultural need(s) through a 
jointly and democratically owned and controlled business (MacArthur, 2017). 
Crowdfunding 
Crowdfunding is an alternative finance form that has become a popular financing tool 
in the last couple of years. This tool allows a project, an organisation or a company 
to gain its funds from the general and global public using open calls on the internet, 
on a dedicated and detailed web page and platform. This is a result of the 
developments of the information and communication technology (ICT), the increased 
use and popularity of social networks and the rapid advance and use of interactive 
technology. Crowdfunding can indeed be defined as an ‘economic superstructure’ of 
social networks and crowdsourcing (Caneva and Alonso, 2018). 
• Risk and Return  
An important area of understanding any finance and investment subject is a risk and 
return. The purpose of any business is at its core the generation of income. In this 
same way, financial institutions are based  on the return of the investment versus the 
risk that has or will be undertaken(Lyu and Shi, 2018). This is a directly proportionate 
higher risk of investment equals a greater return. The RE sector utilises finance from 





Table 2-18. Different Risks of investing in RE  
(source Dos Santos Alves; Soares de Souza, 2014; Abolhosseini and Heshmati, 2014; Lyu and Shi, 2018) 
2.12.2 The financial state of the electricity sector in the Dominican Republic 
The financial stability of the Dominican electricity sector is threatened by four major 
factors. First, high technical and non-technical losses continue to account for 
significant lost revenue, leading to an average 60% cash recovery rate for state-
owned distribution companies (International Renewable Energy Agency, 2016).   
Second, electricity rates set by the government remain below what is needed for 
generators to recover their costs, creating the need for government support to cover 
the revenue gap between distributors and generators and preventing funds from 
being reinvested in new infrastructure.  
Third, the reliance on expensive imported fuels has led to a high cost of generation 
and to a significant increase in foreign debt. Fourth, the lack of participation of the 
financial entities in the energy market. To increase the financial stability of the 
national electricity sector, efforts should be made to address these four critical areas. 
Different Risks of investing in RE 
Country Governed by the stability, status, seriousness and transparency of the government, it is the legal 
system, business practices and links to the risk encore by currency. 
Economic Depends on the inflation and future projection of the currency, local financial regulation, market 
growth and GDP 
Financial  Based on the coupons or interest rates, refinement of agreements or projects, insurance of 
business, projects and companies along with asset liquidation and shares in the company 
Currency Subject to the exchange rate fluctuation, currency controls, devaluation, currency flow 
Political Influenced by the changes in the legal framework, directly link to the countries risk. However, 
more dependent on the policies and implementation of them. 
Security Refers to the asset  insurance and robust legal framework in correspond to the ownership and 
operations of a project 
Perceived Based on the popular perception and social knowledge of the actors involved in the project and 




As of 2015, the PETROCARIBE (Latinamerica and the Caribbean economic system, 
2015) agreement was renegotiated between the two nations due to the situation in 
Venezuela and the extreme debt that it was creating in the Dominican Republic. In 
response to this renegotiation, the Dominican Republic has been able to pay 
according to the National Energy Commission in the Dominican Republic (2018), 
98% of the debt. This debt represented 25% of the external non-financial public debt 
of the whole country.  
 
 This debt repayment represents progress for the financial sector of the Dominican 
Republic. However, the financing for the implementation of renewable energy 
projects will require the collusion of the public and private sector with the aid of the 
international community. 
However, several barriers exist in the country: 
1) The government did not define a clear and concrete investment market for 
renewable energy. The renewable energy was added to the existing market 
with a minimal adaptation, described in the 57-07 law (See section 2.10.4.7 of 
this chapter) 
2) The financial entities were not considered for the development of the 
renewable energy law or market. 
3) No security from the government other than the Power purchase agreement 
(PPA). 
4) The high-interest rates and risk that the country possesses in the financial 
sector. 
5) Many banks in the Dominican Republic are still building their lending 
capacities, as this is a new unfamiliar product (renewable energy) 
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6) The access only to hard loans continues to impede project development as 
well. (See chapter 6 for a more in-depth review of financing in the DR)  
Banco Hipotecario Dominicano Leon (BHD Leon, Dominican Mortgage Leon Bank) 
and Popular Dominican banks in 2017 made a leap of faith and created a pool of 
banks to finance the first generator biomass plant in the country. In doing so, not 
only does it emulate the private domestic financing in the country, but it hopefully 
sets an example to follow for the rest of the financial entities in the country (Popular 
bank, 2018). The lessons learned from this finance should be capture, use and store 
to scale up and expand the bank’s lending portfolio and encourage and guide the 
financial sector into similar loans or methods for renewable energy projects. 
Furthermore, certain public financing mechanisms, such as the Dominican 
sustainable energy fund and Petrocaribe, have not been leveraged to support 
renewable energy and energy efficiency as designed. These funds could play a 
significant role in mobilizing the domestic financing needed for project deployment. 
International financing also must be used to scale up renewable energy 
development. The Dominican Republic is a leading Caribbean nation in accessing 
international climate finance.  
Support from mechanisms like the Global Environmental Facility (GEF) (both for 
large and small-scale projects) and the Clean Development Mechanism (CDM) 
should continue to play a role in providing financing to renewable energy projects. 
Domestic capacity should continue to be developed to allow the country to benefit 
from new mechanisms such as Nationally Appropriate Mitigation Action (NAMAs), 





The renewable energy sector remains a policy-driven market(Konold, 2015). As 
such, many barriers to financing projects can be overcome through the development 
and implementation of well-designed policy mechanisms. 
 
Despite certain opportunities for reforms in the financial sector, a thorough scaling up 
of renewable energy financing will depend on policymakers creating the enabling 
framework to allow investments to take place. Financial actors and policymakers 
must communicate to ensure that these specific needs are addressed during the 
policymaking process. The financing of renewable energy is described in detail in 
chapter 6. 
 
However, certain economic sectors do have reliable access to financing. In the hotel 
and tourism industry access to financing should not pose a barrier to energy 
efficiency and renewable energy investment. Here, the lack of sustainable energy 
investment is more a matter of the need for education, outreach, and capacity 
building regarding the benefits and opportunities of climate finance, as well as the 
will to implement energy upgrades. 
2.12.3 Laws for renewable energy in the Dominican Republic 
In 2007 to fulfil the international agreements and the national goals that the country 
had set regarding sustainability and alternative energy source, the DR created, 
approved and enacted law 57-07 on the incentives for renewable energy. This law 
contained the strategy of the government to implement renewable energy in the 
country. The main objectives were: (a) to increase the diversity of energy sources (b) 
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reduce dependence on imported fossil fuels (c) stimulate private investment in 
renewable energy (d) ensure that private investments comply with rules and 
regulations (e) mitigate the negative environmental impacts of fossil fuel generation 
(f) promote social community investment in renewable energy projects (g) contribute 
to decentralization of power and bio-fuel production to increase the market 
competition and (h) contribute to the achievement of goals of the National Energetic 
Plan, especially those related to renewable energy.  
The scope of the law was centred in small-medium scale wind, solar and biomass 
and the possibility of ocean energy. The strategy of the government was to attract 
investor by proposing a several appealing incentives, such as: 75% tax credit from 
the investment of self-producers, exemption from import duties on necessary 
renewable energy equipment, exemption from income tax until 2020, and many more 
(57-07 Law of renewable energy of the DR). Despite the attractive environment that 
this law proposes many of the policies that the law proposed such as the Feed-in-
tariff prices have never been implemented in the country.  
A list of the policies that have been enacted by the government of the DR can be 
seen in Table 2-19. Renewable policies in the Dominican Republic (2018).  In 2012 
with the change in government and the fact that since 2007 only one renewable 
energy project had been successfully implemented, the government decided to 
reform the law and cut the incentives.  
As a result, the interest in the investment of renewable energy has been diminished. 
Also, with the creation of the Ministry of Energy and Mines it has become unclear 
what entity oversees renewable as the law 57-07 created the National Energy 
Commission to administer the law, however, with a ministry for energy in existence 
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the process has become muddled and complicated, as both entities claim the power 
over renewables. 
Table 2-19. Renewable policies in the Dominican Republic (2018) based on 
research.  
Policy Name Policy Mechanism Status Governing Law 
The Dominican Republic 




Repealed  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
 Dominican Republic Law 253-12 
The Dominican Republic 
Clean Energy Fund 
Equity Finance 
Mechanism 
Repealed  Dominican Republic Law 112-2000 on 
Hydrocarbon Regulation 
 Dominican Republic Law 253-12 
Dominican Republic Feed-
in Tariff 




 Dominican Republic application 
regulation of the law No. 57-07 
 Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 
Import Duty Exemption 
Tax-based 
Mechanism 
In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 




In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
 Dominican Republic Law 253-12 
Dominican Republic 
Exemption from Tax on 
Transfer of Industrialized 
Goods and Services (ITBIS) 
Tax-based 
Mechanism 
In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 
Renewable Energy 
Dispatch Priority 
Utility regulation In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 
Net Metering 
Net metering In force  Dominican Republic Net Metering 
Regulation 
 Dominican Republic Net Metering 
The Dominican Republic 




In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Law 253-12 
Dominican Republic 




In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 




In force  Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 
Renewable Energy 
Mandate 
Energy target In force  Dominican Republic application 
regulation of the law No. 57-07 
 Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
 Dominican Republic Decree 202-08 
regulating Law 57-07 
The Dominican Republic 
2030 Emissions Reduction 
Emission reduction 
target 





The Dominican Republic 




In force  Dominican Republic Law 253-12 
 Dominican Republic Law 57-07 on 
Incentives for Renewable Energy 
This 57-07 law of renewable energy in the DR is based on several Spanish laws 
regarding renewable energy: 40-1994 and 54-1997 energy law of Spain, the 1994 
Costa Rican renewable energy policy and the 1990 German law on FIT.  The 
Dominican renewable energy law has many similarities with the Spanish, Costa 
Rican and  
 From the Spanish law it has: (1) The initial RE installation potential is of 50MW. (2) 
The sale of renewable energy will be a fix tariff based on the electricity tariff, installed 
potential and the installation type. (3) the creation of a national energy plan. From 
the Costa Rican policy: It has the exemptions in the import tax for renewable energy 
equipment. From the German Law: the FIT schemes were adopted into the law and 
the prices for the renewable energy were estimated instead of calculated. However, 
the energy law of the DR was created in 2007 yet it is based on old and outdated 
laws from the 1990’s. The need to re-evaluate and update the Dominican law is 
urgent. 
2.12.3.1 Net Metering Program 
In July 2011, CNE launched a net metering program in the wake of other initiatives to 
promote renewable energy, the fiscal incentives contained in Law 57-07. A net 
metering scheme allows consumers to reduce their monthly utility bill by supplanting 
electricity consumption from the grid with power generated from their own renewable 
sources such as solar PV. Any surplus electricity that the user generates can be sold 




In the Dominican Republic, the program was originally designed for solar PV 
generation. By the end of 2014, solar PV remained the dominant source of 
generation under the net metering program. Most net metering clients remain small 
electricity producers. Almost two-thirds, or 333 of the 519 net metering customers, 
have systems smaller than 10 kW.  Additionally, 68% of the clients (352) are 
residential, while the remaining 167 clients are commercial. 
 
However, while the average generating capacity of a net metering system was 10.2 
kW in July 2012, that figure had more than doubled to 23.7 kW by the end of 2014. 
Only 3 clients had a capacity of over 25 kW in July 2012, but that figure jumped to 76 
clients by the end of 2014. The net metering program’s growth has been remarkable 
since mid-2011. The program’s average monthly growth is 25%, and the total 
generating capacity is now about 12.3 MW. Nevertheless, there remains significant 
potential for expanding the program to additional electricity customers. 
 
The Dominican Republic has very strong renewable energy resources that have the 
potential to generate enough electricity to meet the country’s growing power 
demand. Successfully integrating new renewable power into the national electricity 
system, however, requires a strong and functioning grid. The management 
challenges related to electricity transmission and distribution on the grid are different 
for centralized versus decentralized generation.  
 
2.13 Critical review about the drivers for implementing RE in the DR based on 
the literature 
The main forces in the Dominican Republic are: 
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• Returns: The wind farm Los Cocos a year after installation (2012), had a capacity 
factor of about 30%, above the level deemed necessary for a commercial project 
to be economical. In addition, contrary to most countries (Petrova, 2016) in the 
Dominican Republic the wind farms are a local tourist attraction creating extra 
revenue from tours and sightseeing stops. 
• The electricity sector is a decades-long crisis that both represents a driving force 
and a challenge for the implementation of renewable energy. 
• International pressure from the different signed agreements and the different 
groups that the country belongs too (CARICOM, SIDS, UN, Paris accord, Cop21) 
• Health and wellbeing for the population, since this is a national crisis, it affects 
the different pillars of the nation, from food and water to health and education 
• Environmental concerns, the LAC region is already being hit by climate change 
with the increase of natural disasters. 
• Energy security, as the country, is vulnerable to the fluctuating fossil fuel prices.  
 
2.14 Critical Review about the challenges for the implementation of RE in the 
DR based on the literature 
The challenges in the Dominican Republic for the implementation of renewable 
energy are: 
• The decades-long national crisis has created distrust in the population in the 
energy sector (Konold, 2015). 
• The implementation of some of the renewable sources is highly expensive: 
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o Wave and tidal energy technology are expensive (as explained in 
section 2.10.4) 
• The absence of appropriate renewable energy infrastructure makes the 
absorption or implementation of renewables difficult. For example, biomass, most 
agricultural areas that have significant biomass potential are not located near 
power lines. Moreover, there is little experience with (and expertise in) mixing 
different types of biomass to make fuel, which is important if biomass power is to 
be distributed domestically (Konold, 2015 and International Renewable Energy 
Agency, 2016). Another major obstacle is that sources of biomass are seasonal: 
for example, sugarcane is normally produced for only half the year, meaning that 
substitute fuels are needed if power plants relying on bagasse are to run year-
round or storage for renewable energy needs to implement. Finally, a pricing 
mechanism needs to be in place for biomass feedstock. Although many sources 
of biomass have the benefit of not being usable for other purposes, this does not 
mean that their collection and distribution will be free. More focus needs to be 
placed on how to properly price biomass feedstocks so that farmers or private 
biomass waste collectors have an incentive to capitalize on this low-hanging 
energy opportunity. 
 
• Load shedding, or deliberately suspending electricity service for a period, is a 
major issue in the Dominican Republic (Konold, 2015). Not only does it lead to 
poor service, but it exacerbates the electricity theft that has left the country’s 
power sector in debt by lowering the quality and value of electricity services in the 
country and making consumers more willing to steal electricity. Load shedding in 
the Dominican Republic is more a factor of customer non-payment and electricity 
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theft across all income levels, and therefore distribution management and 
payment problem, and a shortage of supply (International Renewable Energy 
Agency, 2016). Distributors may purposefully ask for less generation than they 
know the grid demands, asking for only what they know they will recover in terms 
of expenses. Distribution companies then transfer any outstanding debt owed to 
the generators to CDEEE, which may go months without paying it. As a result, 
generators have been known to impose what is locally known as “financial 
blackouts” or “grey-outs” refusing to provide electricity until outstanding debts 
have been at least partially paid. 
 
2.15 Discussion regarding the benefits of implementing RE in the DR based on 
the literature. 
• The implementation of renewable could serve as a catalyst for many struggling 
industries. 
• The country would save more than USD 30 billion in imported fuel costs, create 
12,500 new jobs, save up to 137 million tons of greenhouse gas emissions, and 
reduce negative health effects from local pollution by implementing more 
renewable energy. 
2.16 Summary of the Literature review  
This chapter answers the research objective one:   
“To review the literature related to renewable energy sources and infrastructure in 
general and the Dominican Republic.”  
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And the research question one: 
“What is the status of renewable energy worldwide? In the Dominican Republic?”. 
Renewable energy has been adopted globally as a solution to the climate change 
issue. The world council (2016) has projected that for 2030 the developing countries 
will not only have the greatest population but will be the greatest CO2 emitters, so it 
is only logical that a plan to prevent the growth of GHG emission and the effects of 
climate change be prepared. Point and case of the Dominican Republic, an island on 
the Caribbean that has one of the fastest growing economies but also one of the 
three highest CO2 emitters of the Latin American and Caribbean region.  
The Dominican Republic has exponential potential for renewables, especially wind, 
solar and biomass. Few studies exist in the area of renewables for the Dominican 
Republic and the focus of the majority of them is the potential along with highlighting 
that the exploitation of just one renewable energy would be enough for the country to 
cover the energy demand (Konold, 2015). However, the Dominican Republic suffers 
from a decades-long energy crisis in the electric sector, due to inadequate electricity 
infrastructure (old fossil fuel generators, inadequate lines of transmission, technical 
and non-technical losses in distribution, lack of trust in the sector by the consumers, 
dependency in fossil fuel) that has created a business as usual mentality for the 
actors involved in the sector. In many countries, renewable development is promoted 
by the government in the DR is the opposite the private sector has been using 
renewable energy for cogeneration for over 30 years. In the area of biomass the 
plantations have been using the sugarcane bagasse as an energy source for years 
(Ochs., et al,. 2011).  
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In the solar, the international company from Germany was the one to successfully 
installed the only solar plant in the country with 30 MW. In the wind, the 3 wind farms 
have been done without local financial support or government support. The DR has 
the potential but lacks the leadership and interest for follow through from the public 
sector. This chapter has explored the known literature and has aided in the 
identification of the themes for the data to be collected. Also, this chapter creates a 





Chapter 3 . Methodology 
3.1 Introduction 
This chapter is a systematic and critical review of the research process undertaken 
for the present study. The chapter is divided into three parts: (1) the ideology and its 
selection (2) the research method and (3) the data collection and analysis process. 
This division was done to enhance the understanding and reasoning of the 
methodology used for the different components of the research, such as the 
literature review, the philosophy the study is based on, the development of the 
research questionnaire, the data analysis, the creation and validation of the 
framework. 
3.2 Research Overview 
This research was focused on developing an objective and systematic approach to 
the implementation of renewable energies in the Dominican Republic. The research 
focused on a qualitative exploration of the energy sector in the Dominican Republic. 
This qualitative exploration was based on a pragmatic approach due to the 
complexity and lack of knowledge resources in the area (see Table 3-1. Resources 
available for Dominican Republic research).  
To fulfil this approach an in-depth systematic and critical literature review was 
conducted of the status of global renewable energy (Chapter 2) as to be able to 
access the situation in the Dominican Republic and evaluate the existing energy 
sector strategies for renewable energy. From the literature review, a series of 
drivers, challenges, critical success factors were identified and documented. This 
identification assisted in the creation of the semi-structured interviews, as it 
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highlighted what areas of knowledge need to be expanded in the Dominican 
Republic energy sector.  
Once the questionnaire was created, it was obvious that the stakeholders to be 
interviewed had to be seniors in the field, so a purposed sample method was 
selected. Based on the knowledge need the following profile was created:  
Senior Experts Representatives: 
• Experience in the RE area (Technological, generation, Legal, financial, 
public and private sector) 
• Knowledge in RE subjects 
• At least five years of experience in the RE area 
Based on the profile, 25 individuals were identified in the Dominican Republic, 
ranging from directors of departments, directors of projects, CEO’s of companies, 
lawyers in the renewable area, managers and ministers. Although a purpose sample 
was implied a more accurate description would be purposive snowball sampling, as 
the energy sector is the Dominican Republic is in crisis, the interviewees were hard 
to agree to the interview. 
 However, once one accepted and when through the 30-90-minute-long interview 
and signed the confidentiality and anonymous paperwork, in true snowball (and 
Dominican way), aided in contacting the rest of the interviewees. As in the 
Dominican Republic, a personal reference or word of mouth has more weight than a 




However, it was quickly discovered that sample saturation was being reached and 
the pilot study became the main study. While and once the data was collected the 
transcripts were performed. Due to the complexity of the Dominican language and 
the use of regional and Dominican specific slang a transcript agent was not used. 
Instead, the researcher did the translations from Dominican Spanish to English, as to 
avoid mistranslations or miscommunications of what was said.  
With the transcripts correctly translated, the next step was the analysis that was 
done through Nvivo, software that allowed for an easier content analysis of the data. 
The analysis identified new drivers, challenges, critical success factors and benefits 
for the Dominican Republic. To reconcile the findings from the literature to the ones 
from the interview an Interpretive Structural Modelling (ISM) analysis was performed. 
With all the results aligned, a systematic framework was selected and constructed 
for the Dominican Republic. 
The benefits of the study are not just the creation of a framework that the country did 
not possess, but the body of the study (Literature review) contributes in expanding 
the need knowledge of the country while highlighting other areas for further research. 
3.3 Steps of the research 
3.3.1 Research ideology 
All research is driven by the researchers’ ideology in combination with the strategy 
as can be seen in Figure 3-1. Research design typology conceptual overview. 
Ideology is evidence driven continuous line from the left through positivism and 
pragmatism in the middle towards constructivism on the right (Kothari, Kumar and 
Uusitalo, 2014). The decision of what ideology to use will depend on the purpose of 
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the research. For Positivism the data is an undisputable fact, for pragmatism, the 
interpretati

















Figure 3-1. Research design typology conceptual overview. 




3.3.2 Determination of a research Ideology 
As the literature review in chapter 2 demonstrated this study is exploratory in nature 
due to the lack of information available regarding the renewable energy 
implementation in the Dominican Republic (see Table 3-1. Resources available for 
Dominican Republic research).   
Due to this lack of resources and that as the information of the participants would be 
fragmented and lacking a positivism or constructivism ideology was not possible. 
This led to the conclusion that the only possible ideology would be pragmatism as 
the lack of available knowledge the newest of the subject in the country would need 
to be exploring to form a cohesive theory and technique and to be able to add this 
compilation to knowledge. 
 
Table 3-1. Resources available for Dominican Republic research  
(research based) 
No. Title Author year Type of 
publication 
1 Wind Energy Resource Atlas of 
The Dominican Republic 
NREL 2001 Report 
2 Plan Energético Nacional – 
National Energy Plan  
CNE 2010 Report 
3 Dossier Energético República 
Dominicana (Energy dossier of 
the Dominican Republic) 
BID 2013 Report 
4 Aspectos Regulatorios y 
Tarifarios -Caso Republica 
Dominicana 
OLADE 2013 Report 
5 Harnessing the Dominican 
Republic’s Sustainable Energy 
Resources 
WORLDWATCH INSTITUTE 2015 Report 
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Climate Change Legislation In 
Dominican Republic An Excerpt 
From The 2015 Global Climate 
Legislation Study A Review of 
Climate Change Legislation In 99 
Countries 
Michal Nachmany, Sam 
Fankhauser, Jana Davidová, 
Nick Kingsmill, Tucker 
Landesman, Hitomi 
Roppongi, Philip Schleifer, 
Joana Setzer, Amelia 




Jayaraj Sundaresan and 
Terry Townshend 
7 El Futuro Del Sector Eléctrico en 
la República Dominicana (The 
Future of the electric sector in the 
Dominican Republic) 
FUNGLODE 2015 Report 
8 Energy Snapshot Dominican 
Republic 
NREL 2015 Report 





10 Decision-Making for Risk 
Management In Sustainable 
Renewable Energy Facilities: A 
Case Study in the Dominican 
Republic 
Guido C. Guerrero-Liquet, 
Juan Miguel Sánchez-
Lozano, María Socorro 
García-Cascales María 
Teresa Lamata and José Luis 
Verdegay  
2016 Paper 
11 Boletin (Internal reports) CNE 2017 Report 
12 Renewables 2018 Global Status 
Report 
REN21 2018 Report 
 
3.3.3 Pragmatism Ideology 
 
Figure 3-2. Research design typology full model  
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(Source Strang, 2015) 
Pragmatism research ideology accepts concepts to be relevant only if they support 
action (Strang, 2015, chapter 4). Pragmatics: 
 “Recognise that there are many different ways of interpreting the world and 
undertaking research, that no single point of view can ever give the entire picture 
and that there may be multiple realities.” 
At the same time, there is an occasional need for seasoned researchers to “modify 
their philosophical assumptions over time and move to a new position on the 
continuum”. The modified philosophical assumptions are adapted by pragmatic 
researchers, who usually happen to be experienced researchers. 
According to pragmatism research philosophy, the research question is the most 
important determinant of the research philosophy. Pragmatics can combine both, 
positivist and interpretivism positions within the scope of single research according to 
the nature of the research question (see Figure 3-2. Research design typology full 
model). 
Unlike positivism and interpretivism research philosophies, pragmatism research 
philosophy can integrate more than one research approaches and research 
strategies within the same study. Moreover, studies with pragmatism research 
philosophy can integrate the use of multiple research methods such as qualitative, 
quantitative and action research methods. 
This ideology aided in the research as an out of the box solutions to problems that 
aroused during the study had to be reached.  
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Once an ideology is selected a method of application of the ideology must also be 
implemented. In the positivism usually equates to quantitative method and 
constructivism equates to qualitative. In the case of pragmatism, both qualitative and 
quantitative can be implemented. The next logical step was to decide which method 
would better suit the aim and objectives of the study. 
3.3.4 Qualitative, quantitative and mixed methodology 
Strang (2015) and Creswell (2018) both explain that any empirical study beginnings 
with a literature review and includes data collection of some type without which there 
would be no scholarly research.  However, the data collection requires the 
appropriate protocol and technique to achieve the proposed aim and objective. 
Three main research techniques or methodology are the most commonly use: 
quantitative, qualitative and mixed. 
Quantitative methodology is used when the aim of the study is to quantify a situation, 
phenomenon, problem or event and the data collection method and analysis is 
design to discover the magnitude of the variation. Contrary to qualitative studies 
which aim to describe, explore a situation, problem or event through qualitative 
measurement scale to analyse the variation of the issue(s) without quantifying it.  
A mixed method as the name indicates uses both quantitative and qualitative 
techniques to fulfil the aim. Although the research process is the same in all the 
methods, they differentiate in terms of the underpinned philosophy, the method of 
data collection, analysis and research findings communication style. 
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Due to the underpinned ideology chosen for this research, a qualitative methodology 
was selected to better fulfil the aim. As a quantitative and mixed method could not 
have been applied due to the lack of quantifiable parameters.   
3.3.4.1 Qualitative Research 
Qualitative research methodologies are those scientific approaches that attempt to 
create or construct meaning or knowledge. Qualitative research method follows a 
developing flow as the different steps evolve as the research matures. The focus of 
qualitative method is complex and broad, it’s based on discovering, description, 
understanding and shared interpretation as it’s mostly based on open-ended 
interview question and analysis that allow patterns to form and aid in the formation of 
a theory or phenomenon.  
The basic characteristics of qualitative methods describe the aim of this study, as it 
is an exploration into the energy sector in the Dominican Republic, therefore making 
the choice of the method to use as qualitative (see Table 3-2. Characteristics of 
Qualitative method  
(Source Kynga¨s, 2007; Strang, 2015 and Creswell, 2018)). 
Table 3-2. Characteristics of Qualitative method  
(Source Kynga¨s, 2007; Strang, 2015 and Creswell, 2018) 
Characteristics of qualitative method Description 
Natural environment  The qualitative method usually collects the data 
in the field of research, as their behaviour and 
mannerisms in their environment are just as 
important as verbal communication. Individuals 
are not interviewed or brought to a lab. 
Researcher is the key instrument or tool Qualitative researcher is responsible for 
gathering the documents that will aid in the 
creation of the questionnaire. The reliance on 
premade questionnaires or other instruments is 
not usually done. 
Multiple resources for data Qualitative research does not rely on one single 
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data source. This method tends to gather 
interviews, observations, documents, audio-visual 
materials, and more. 
Inductive and deductive data analysis Qualitative research works both inductively, as 
the researchers first built patterns, themes, 
categories by organising the data collected and 
then deductively as the need for more or 
additional evidence for each theme is evaluated. 
Participants meaning The whole process is for the researcher to 
understand the knowledge that the participants 
represent for the research and not what the 
researcher can bring to the study. 
Emergent Design Qualitative research is a continuous loop or flow. 
It cannot be a rigid design as parts of the process 
may change as the data is collected or analysed. 
These shifts indicate that the research is 
achieving deeper understanding. 
Reflectivity The background of the interviewees and research 
may shape the direction of the study 
Holistic account Qualitative research tries to paint a bigger picture 
of the situation. However, this description is not 
necessarily a linear model of cause and effect is 
more the collision of different factors, parameters 
and viewpoints. 
 
3.4 Research Data 
There is no one definition for research data. Strang (2015) defines data as the 
factual recording of materials necessary to validate a research theory and findings 
and accepted by the scientific community. On the other hand, Creswell (2018) 
defines research data as a collection of information for producing original research 
and results. For this research, the data will be defined as a database of information 
for collecting, classifying, documenting, creating and analysing to create new 
knowledge.  
Research data like the methodology can be quantitative or qualitative. For this 
research as a qualitative approach has already been selected a qualitative data 
collection and analysis was chosen. 
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3.4.1 Data for qualitative 
Per Creswell (2018) qualitative data needs a different approach than quantitative 
methods of data. Although, as explain before the two methods have similarities due 
to the use of the scientific method, qualitative data are reliant on text, documents, 
images, interviews, opinions, perspectives.  
As McCusker and Gunaydin (2015) the foundation of qualitative research is to 
purposefully select the individual participants or environment that will best aid in 
answering the aim and objectives of the research. This indicates that random 
sampling or many participants are not the best course of action. 
3.4.1.1 Steps in data selection 
First step: per Archibald and Faculty (2015) and  Strang (2015) for samples related 
to qualitative methods and especially for research dealing with renewable is to 
identify what environment or sector is being targeted. For this research, the 
environment chosen is the energy sector. The second step is the decision on the 
type of data to be collected, for qualitative method several types of data exist: 
• Qualitative Observations: These are open-ended observations taken in the field 
during the interviews with the participants. (This is implemented more in social 
studies where the behaviour of the participants is relevant to the aim of the study) 
• Qualitative interviews:  These are a few unstructured, semi-structured and open-
ended questions with the intent of extracting the views, opinions and knowledge 
of the participants. These interviews can be: 




o Focus group 
o E-mail 
o Social media (Skype or WhatsApp) 
• Qualitative documents:  During the research process, the research may collect 
relevant documents, such as newspapers, official reports, diaries, journals, and 
more. With the objective to broaden the knowledge base of the study. These can 
be: 
o Private documents 
o Public documents 
• Qualitative audio-visual and digital materials: This is creative data that may be 
pictures, videos, websites, emails, social media and more. 
Because of the nature of this research and the already discuss lack of information 
and complexity, the data that was selected was: Qualitative interviews and 
documents (see Table 3-3 for the advantages and disadvantages of the data type 
selected). 
Table 3-3. Qualitative data selected with advantages and disadvantages 
 (source Strang, 2015; Archibald and Faculty, 2015 and Creswell, 2018) 
Qualitative type Sub-types Advantages Disadvantages 
Interviews Face to face  Participants feel 
more comfortable 
than by phone or 
email. 
 The researcher can 
add reactive 
questions. 
 The participants can 
make observations 
regarding the flow 






 Not all participants 




 Coordination of the 
dates and times for 




  Transcribing can be 
long, time-
consuming and 
complex, due to the 
different languages. 
Documents Public internal 
and external 
 Unobtrusive access 
to the information. 
 Data that the 
interviewees 
consider important. 
 Written evidence 
 Copyright protected 
 Time-consuming to 








 The authenticity of 
the documents 
 
Of the different types of data, this research was based on interviews and documents, 
as the observations of the participants and audio-visual materials are not relevant or 
affects the aims of the research. The third step is to identify the recruitment strategy 
to be implemented. Recruitment can be a difficult step as it involves the wiliness of 
the individuals to participate or to lend their knowledge to the research. This was 
particularly difficult in the Dominican Republic. 
 The strategy for the Dominican Republic was done in two stages: First, an email 
request was created, and the second phase was creating an over the phone script in 
case the emails were not answered. However, the recruitment strategy is not 
implemented until the questionnaire, and the selection of the individuals is made. 
The fourth step is to analyse the themes identified in the literature review and 
determine how many participants are needed.  
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The decision on the number of participants is especially difficult in the qualitative 
method as the literature has a variety of perspectives, per Creswell (2018) the 
individuals can be from three to ten. On the other hand, Archibald and Faculty (2015) 
highlight that 20-30 participants are better. However, the literature does indicate that 
the importance in the qualitative method is not the number, but the quality of data 
that could be collected and that data saturation can be achievable with the number of 
participants selected. Because of data saturation, it is recommended that a pilot 
study  be conducted first to verify the flow of the proposed questionnaire and the 
confirmation of the selected themes and environment. 
The fifth step is to decide on the recording method for the data collection. As per 
Creswell (2018), this is the creation of a protocol, whether for observations or for 
interviews. The protocol will dictate the procedure(s) of the data collection. This can 
cover the recording strategy (field notes, audio recordings, video recordings). 
Creswell (2018) recommends and Strang (2015) agree that field notes should always 
be taken regardless of audio or video taken at the same time.  
Both (Strang, 2015 and Creswell, 2018) indicate that the research protocol should: 
• Be about two pages in length, 
•  The number of questions should be between 5 and 10 questions as to not 
overwhelm the participant.  
• The research should have a printed copy of the questions and space to make 
notes on them.  
• To prepare for the interview, the research must know the question from memory 
as to appear prepare before the participant.  
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The sixth step is the decision of the analysis of the data. Since the analysis is 
segmentation and understanding of the data collected and finally the last steps are 
the interpretation and validation of the data. (Table 3-4. Data selection steps) 
Table 3-4. Data selection steps 
No. Steps for Data selection 
Description 
1 Environment The energy sector in the Dominican Republic 
2 Data type 
 Interviews and documents (see Table 3-3. 
Qualitative data selected with advantages 
and disadvantages) 
3 Recruitment strategy 
 Appointments for interviews were made; 





25 interviewees  
Purpose and snowball sample 
5 Record method Field notes and audio records 
6 Analysis Content analysis and ISM 
7 
Interpretation Framework 
Validation Triangulation, member reviewed and reflective commentary 
• First step, environment 
As defined in section 3.4.1.1 the first step is the selection of the environment of the 
research. Since the aim of the study is: 
“To evaluate the status of renewable energy strategies in the Dominican Republic.” 
Therefore, the environment of the research is the energy sector in the Dominican 
Republic, more specifically renewable energy. 
• The second step, Datatype 
The decision on the type of data to be collected will be dictated by the aim and 
objectives of the research and the available information. In this research since the 
available resources were so limited, two data types where chosen, document internal 
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and external and interviews of critical stakeholders as to create a better picture of the 
renewable energy sector in the Dominican Republic.  
Documents 
As can be seen in Table 3-1. Resources available for Dominican Republic research  
(research based). The list of available documents is very small and reliant on reports 
from international agencies. The researcher while conducting the interviews in the 
Dominican Republic also collected a series of internal documents from different 
organizations: from the national commission of energy, from the distributor, from 
different generation plants, and many more organizations to create a better 
understanding of the sector and to validate the themes created in the data analysis. 
Interviews 
Interviews are a type of research data collection that involves conducting a series of 
theme-related question to an individual or a group with the purpose of recording and 
documenting the knowledge, views and ideas regarding a phenomenon, situation, or 
issue. Three different types of interviews are implemented in the qualitative method 
(Carter et al., 2014; Barakabitze, Fue and Sanga, 2017):  
• Structured interviews: this consist of several pre-determined questions that all 
interviewees answer in the same order, making the data analysis easier by being 
able to compare different answers to the same questions.  
• Unstructured interviews flow like a normal conversation as no prepared question 
are made. However, specific themes are predetermined and selected for the 
interview.  
• Semi-structured interviews: is a combination of structured interviews as 
predetermine questions are created with a selected theme at its core and 
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unstructured as additional questions might be asked during the interview process 
either to clarify a question or to expand in a specific topic.  
For the foundation of this research, semi-structured interviews were selected as the 
possibility of collecting in-depth information was greater with this type of interview. In 
addition, it allowed for greater control of the interview flow and provided time for 
improvised questions. However, it did increase the initially proposed time frame of 
the interviews from 20 minutes to an average of 45 minutes with some interviews 
lasting as long as 90 minutes or as little as 30 minutes. For the interview, a protocol 
was created (see Appendix A). The protocol took into consideration (1) the fact that 
the research had to remain impartial as to not create a bias in the participants (2) the 
interviews were to be conducted in the participants offices where they could be more 
relaxed and open to the interview (3) the reassurance that the participants name and 
in some case the position in the company would remain anonymous and that once 
the research was done the recordings and transcripts would be destroyed (see 
Appendix A for protocol).  
The questionnaire was created based on the themes identified from the literature 
review of renewable energy globally and from the limited documents from the 













Table 3-5. Themes and questions created for research interviews. 
Theme Question Improve question at interview 
(Sample) 
Introductory  Please describe your position and functions in the 
organisation? (relevance to the organisation) 
 
N/A 
Status of the sector  Based on your role, what would you consider as a 
renewable energy project in the DR? 
 Considering your position, at what stage of 
development would you believe the renewable 
energy market in the DR is at?  
 could you please elaborate, based on your role and 
responsibilities, on the laws and regulations that 
govern and support the renewable energy projects 
in the DR?  
what measures can be taken to 
improve the renewable energy 
market? 
Are the laws in place enough, do 
they serve the purpose? 
Is the renewable energy legal 
framework applicable or is it more 
theoretical? 
 
Business models  About the institution that you belong to, What 
Renewable Energy project have been designed, 
involved and/or implemented by this institution or 
company? 
 Considering your position, what would you consider 
is the renewable energy focus of the 
business/institution/government of the DR? (e.g., 
solar, wind, water, etc.) moreover, what energy 
business plan or strategy would you consider is 
being implemented by the 
enterprise/institution/government in the DR? 
 What do you believe, in relation to your position, are 
the main reasons that the DR has not fully exploited 
the renewable energy sources in the country?  
Has the organization changed its 
views in regard to renewable 
energy?  
Has the organization changed the 
business model to better 
accommodate renewables? 
Why or Why not has the DR not 
used the renewable potential that it 
possesses? 
Drivers  What renewable energy aims, goals or motivation 
does the institution/ company that you belong to 
have, and which goals have been or will be 
achieved? 
 Can you describe in accordance with your position, 
the drivers that have motivated the DR to 
invest/implement in renewable energy 
 which drivers have been, or do 
you consider are/will be the most 
important ones? 
Do you believe the aims or goals of 





enough? Are they achievable? 
 
Challenges  Given your role and responsibility, kindly explain 
what do you considered have been the challenges 
that the DR companies/institutions/government 
faced or will face by implementing renewable energy 
initiatives/projects? 
 
Of these challenges which ones do 
you consider more important?  
Do you believe that renewable 
energy could overcome these 
challenges with proper leadership? 
Finance  Regarding your station could please provided what 
financial support and tools do you believe that a 
renewable energy project/initiate needs in the DR?  
How would you evaluate the 
current financial tools available in 
DR for renewable energy projects?  
 
Benefits  Can you elaborate based on your position on the 
benefits and possible benefits that renewable 
energy projects bring or could bring to the 
institution/Company/country? 
 





Ethical considerations are an important part of the research. As this research is 
qualitative and based on interviews, the interaction between the participants and the 
researcher can be ethically challenging. Therefore, the ethical standards of the 
University of Wolverhampton have been followed and following the ethics protocol of 
Bellini (2017) the next ethics concerns were respected: 
• Consent for the interviews obtained in writing from each participant 
• Each participant was shown respect regardless of if they participated or decided 
to recuse themselves from the research. 
• Privacy protection was ensured, with the database of the interviews been 
password protected and located in an external hard drive only 
• Confidentiality was assured and has been kept 
• Anonymity was assured 
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• The participants were brief on the research before the interview, explaining the 
aim and objectives, as to provide transparency to the research 
• The fact that the research is funded by a government entity was disclosed to all 
the participants 
• The third step, recruitment strategy 
Archibald and Faculty (2015) explain that often researchers tend to overestimate the 
willingness and availability of the participants while underestimating the time and 
resources required for participant recruitment. These assumptions make the 
recruitment one of the most challenging, time-consuming and intensive resource is 
the recruitment of participants.  
Taking this into account and factoring in the local knowledge of the research 
regarding coordination and communication in the Dominican Republic, direct 
recruitment of potential study participants was chosen and carried out by email and 
phone call in Spanish (Table 3-6. Recruitment drafts have the English version of the 
email draft and phone call). For the email, a draft of an appointment for a research 
interview was created, and a script for the phone call appointment was made.  
Table 3-6. Recruitment drafts 
Recruitment strategy description 
Email Good day, My name is Angelines Donastorg. I am a 
PhD student at the University of Wolverhampton in 
England. I am investigating renewable energy in the 
DR, and I would like, if you can, to ask you to 
participate in a brief interview (about 20 minutes of 
your time) at a convenient  date and time for you (or 
by Skype), the interviewed questionnaire will be 
referring to the electricity sector in the DR and more in 
specifically on renewable energy.. I am looking 
forward to your response. My most cordial greeting. 
Sincerely, 
Phone A good day is this the office of …I would like to make 
an appoint with…My name is Angelines Donastorg; I 




What date and time are available for a 20-minute 
interview regarding the renewable energy sector in 
the DR for research purposes. That will be fine Thank 
you for your time 
Once the drafts were created, the participant needs to be identified. 
• Fourth step. Sample size and criteria 
As many researchers (Archibald and Faculty, 2015; Strang, 2015 and Creswell, 
2018.) explain the qualitative method do not have a set sample size; the quality of 
the sample is the important parameter. Based on this parameter and on the 
information that renewable energy law was created in 2007, and the first renewable 
energy generator (wind farm) was built in 2011 and in the period that the data 
collection was to be done (2016) only two wind farms, one solar farm and one 
biomass plant were operating in the Dominican Republic. The researcher created a 
profile: 
• Description of Critical criteria of interviewees. 
o Senior Experts Representatives 
o Experience in the RE area (Technological, generation, Legal, financial, public 
and private sector) 
o Knowledge in RE subjects 
o At least five years of experience in the RE area 
 Based on the profile and the knowledge of the generators and law in the Dominican 
Republic a list obtained with twenty-five names of the stakeholders involved (Table 
3-7. Classification of Interviewees for the implementation of RE projects in DR.): in 
(1) the law creation and implementation, (2) Wind, solar and biomass projects 
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design, construction, maintenance, funding, operation and (3) financial entities 
involved in the market.  
 
This meant that the sample was purposive as only a limited amount of people in the 
Dominican Republic possess the knowledge and fit the parameters and making the 
embed unit of analysis the individual employee. Once the list was obtained the drafts 
were edited for everyone, the response from the participants took weeks, and even 
the phone calls were either never answered or redirected to another department.  
After four weeks of sending and resending the emails, 10 participants agree to the 
interview, and since the researcher was out of the country, a trip was programmed 
around the dates that the participants had selected. 
Table 3-7. Classification of Interviewees for the implementation of RE projects in DR. 
Classification of Interviewees for the implementation of RE projects in DR. 
  
Participants No. of interviewees 







• Fifth step. Recording the data 
Recording of the data is critical as it will serve as evidence of the research data 
collection. For this research field notes and audio recordings were performed. As 
Creswell (2018) highlights one type of recording is not enough; a backup is essential. 
The semi-structured interviews were recorded and transcribed in Spanish first and 
then translated to English. Due to the peculiar, idiosyncratic qualities of the 
Dominican Language and the use of colloquial words, the research made the 
decision of not employing a translating or transcribing agent and doing the 
translations and transcribing alone as a native of the Dominican Republic this would 
avoid the misalignment of words or phrases local to the Dominican Republic. 
3.4.2 Pilot Study 
Yoder, et al., (2019) define a pilot study as “a small study to test research protocols, 
data collection instruments, sample recruitment strategies and other research 
techniques in preparation for a larger study”. As can be seen in section 3.4.1 the 
data protocol collection had been created, and 10 out of 25 participants had agreed 
to the interview. This sample became the pilot study to test the in-depth semi-
structured interviews created.  
However, once the pilot study began it became apparent that the purposive sample 
technique alone would not be enough, as several of the participants were difficult to 
pinpoint even after appointments had been made. So, a purposive and snowball 
sample was implemented: 
• Purposive sample or judgment or subjective: Black (2010) defines purposive sample 
as a qualitative sample technique in which the participants are chosen based on the 
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judgement of the researcher. (see Figure 3-3. Purposive sample) This type of 
sampling is time-cost effective, and due to the limited population, that fit the profile 
was the only sample technique available. However, this method does suffer from a 






Figure 3-3. Purposive sample 
 (Source, Black, 2010) 
• Snowball sampling or chain-referral sampling is a qualitative sampling technique 
implemented when the parameters need to fulfil the aim and objectives of research 
are difficult or rare to find. The technique is based on participants nominating or 
referring other potential participants to the study (Emerson, 2015). 
However, for this research a purposive sample had already been identified, the 
difficulty was in the participant's willingness to sit down for the interview. This is 
where snowball sampling aided the research. Once the first participant had been 
interviewed and understanding the difficulties in contacting or arranging an 
appointment with the other participants, the first interviewed offered to contact the 
other participants in the list. 
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 Also, this demonstrated that all 25 knew each other and each confirmed that the 
members on the list were the only ones that fit the parameter or profile described in 
section 3.4.1.1.  
3.4.3 Main study 
Once the pilot study was conducted it became clear, that the protocol’s flow and 
themes were correct as data saturation had been achieved even before completing 
the 10 participants interviews. So, taking advantage that the participants were willing 
to continue the purposive and snowball sampling the missing 15 participants were 
contacted and interviewed. Two of the participants had to be interviewed via Skype 
as they were in remote locations for work. 
3.4.4 Sixth step. Analysis of the collected data 
The focus of analysis of the collected data is to segment and break it into parts that 
can be understood and interpreted. The analysis was a simultaneous process as the 
data collection, translations and transcripts was performed at the same time (Figure 
3-4. Content analysis process for research.). The first step in the analysis is to sort 
the data that was collected. As Creswell (2018) highlights the data categorization 




Figure 3-4. Content analysis process for research. 
 
This theme method or thematic analysis according to Braun and Clarke (2012) 
consists of identifying patterns in the data. Thematic analysis can be done in an 
inductive, deductive or mixed method. An inductive approach is driven by the content 
in the data, meaning that the mapping of the information closely resembles the data 
itself. While a deductive approach, the researcher already knows what themes to 
look for in the data and has a map or coding ready(Braun, & Clarke, 2012).  
Content analysis can be applied to documents, interviews, videos. The foundation of 
the method is the replication and validity of the inferences from the data to the 
context, with the purpose of providing new knowledge or insights. Meaning that a 
coding system is created, a group of themes or words that will be identified in the 
text and quantified to see the which theme is more important than others by the 






















3.4.5 Content analysis performed 
The focus of content analysis is to achieve an in-depth knowledge of the data 
collected. Also, as Elo et al., (2014) explains content analysis is a methods of 
analysis documents in a systematic and replicable manner. As this research is 
exploratory in nature the content analysis was used for the understanding of the 
literature review and the interviews. 
• Steps for content analysis 
• The first step in content analysis is the understanding of document. To be 
able to do this the researcher had to read and re-read the documents and 
interviews several times. 
• The second step is the decision on what is to be coded. According to 
Krippendorff (2018) the coding will depend on the objectives of the 
research, the labelling or coding in content analysis is done to highlight 
meaningful patterns.  In qualitative these objectives coding could be done 
in a deductive manner, meaning the researcher already knows what to 
look for in the documents or transcripts, or in an inductive manner where 
the data stir the coding towards new information, repeat information, 
information stated by participants as important, and more.  
However, for this research, a deductive approach was used for the 
analysis, as the themes had been identified in the literature review. 
Although new themes were discovered in an inductive way (critical 
success factors) while the analysis took place, the majority was done in a 
deductive manner. This method can be done by hand or by software. Due 
to the time frame and complexity of the data collected for this research. 
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The content analysis and coding of the information were performed with 
the Nvivo software by QSR International. Nvivo is a qualitative data 
analysis software that aids in the storage, organization, categorization and 
analysis of text, videos, social media and more. 
• Interviews: First the interviews were coded to fulfil the anonymous clause in the 
ethics and protocol forms that were agreed with the participants. Each interview was 
coded as: 
o Energy interview # = EI#, for example, energy interview one equals to EI1 
 
• The data from the interviews were carefully inspected and read, and themes were 
carefully identified, and then coding was applied. In the Nvivo software (QSR 
International) the settings were set for content analysis by phrase. Due to the nature 
of the Dominican language many of the participants tended to speak about several 
subjects at the same time and to leave incomplete sentences before starting the next 
one, further evidence of why a translator was not used. This led to the phrase 
analysis as it provided more context of what the speaker was referring too than a 





Figure 3-5. Example of the coding done in Nvivo for one parameter. 
 
• Statistically estimation of the proportion of the patterns or coding in the 
documents and the relationship and correlation of the themes. This can be 
seen in the tables at the beginning of chapters: 4-9. The tables represent 
the number of interviews that had knowledge regarding the theme and the 
knowledge found in the limited documents of the Dominican Republic. 
3.4.6 ISM 
Interpretive Structural Modelling is the tested and proven methodology to understand 
and design the structure of a complex problem. It is a tool which is used to establish 
the relationship between the variables affecting an issue or problem. Identification of 
the factors acting as a obstacles through literature review and expert opinion, 
development of contextual relationship between the variables, development of 
structural self-interaction matrix (SSIM) then formation of reachability matrix ,partition 
of reachability matrix into different levels, graphical representation of relationship 
developed among the factors explained in reachability matrix ,check for 
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inconsistencies and subsequent modification are the main steps which that are 
followed in ISM modelling  (Sushil, 2012). For this research ISM was used to find the 
relationship between the data from the literature review and the data analysis from 
the interviews and documents. 
3.4.7 SSIM Matrix  
Experts from the industry and academia are consulted in identifying the nature of the 
contextual relationship among the factors. The following four symbols are used to 
denote the direction of relationship between two factors (i and j): (a)V if factor i will 
influence factor j (b) A if factor j will influence factor i (c) X if factors i and j will 
influence each other (d) O If factors i and j are unrelated.  
3.4.8 Reachability matrix 
 The reachability matrix is created from the SSIM. Symbols V, A, X or O of the SSIM 
are replaced by 1s or 0s to create reachability matrix. Following rules are followed: 
(a) If the (i, j) position of SSIM is V, then the (i, j) position of the reachability matrix 
becomes 1 and the (j, i) position becomes 0. (b) If the (i, j) position of the SSIM is A, 
then the (i, j) position of the reachability matrix becomes 0 and the (j, i) position 
becomes 1. (c) If the (i, j) position of SSIM is X, then the (i, j) position of the 
reachability matrix becomes 1 and the (j, i) position becomes 1. (d) If the (i, j) 
position of the SSIM is O, then the (i, j) position of the reachability matrix becomes 0 
and the (j, i) position becomes 0 (Sushil, 2012; and Attri, Dev and Sharma, 2013) 
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3.4.9  Level partitions  
With the help of the reachability matrix, reachability set, and antecedent sets are 
generated for each factor. The reachability set contains the factor itself and the 
factors which influence it, whereas the antecedent set contains the factor itself and 
the other factors which impact it. The intersection set for each factor contains the 
common factors between the reachability set and the antecedent set. A factor is put 
on the top level if reachability and intersection sets are the same (Sushil, 2012; and 
Attri, Dev, and Sharma, 2013).  
3.4.10 ISM based Model 
 ISM model is developed with the help of level partition table and digraph. A digraph 
is the graphical representation of the factors and their interdependence in the form of 
nodes and edges, and it is drawn with the help of level partition table. Finally, a 
digraph is changed to ISM model by substituting nodes of the factors with statements 
(Sushil, 2012; and Attri, Dev and Sharma, 2013). 
3.4.11 Advantages and disadvantages of the analysis performed 
• The focus of this research is the implementation of renewable energy projects in 
the DR. For that purpose, first, a theme analysis was performed in a global scale 
as to identify the critical areas of implementation. This analysis provided the 
flexibility need to understand the immense quantities of data available for 
renewable energy implementation and provided the need context that the 
researcher needs to narrow down the documents. However, the consistency in 
the theme was a challenge as the flexibility of the theme analysis can be a double 
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edge sword providing a greater scope than need and time consumption having to 
re-do the analysis to continue to narrow down.  
 
For the analysis of the data a content analysis was performed even though the 
analysis is time consuming it allows for a statically relationship and correlation to 
be created between the themes or coding. However, the content analysis of the 
documents and transcripts provided areas without a direct relation or correlation, 
so an ISM was selected to bring these results together and to be able to create a 
graphical view point of the results. See Table 3-8. Advantages and 
disadvantages of the data analysis methods.  
 
Table 3-8. Advantages and disadvantages of the data analysis methods 
(Source Sushil, 2012; Attri, Dev and Sharma, 2013) 
Method Advantages Disadvantages 
Theme  Flexible approach  
 Provides a rich, detailed and 
complex account of the data 
 Is an accessible and easy to 
understand the analysis 
 Aids in summarizing large 
quantities of data 
 The flexibility can lead to 
inconsistency and lack of 
coherency in the themes 
 When compared to other methods 
the literature on thematic analysis 
is lacking 
Content  Can handle large quantities of data 
 Can corroborate evidence 
 Quantifies texts meaning 
 Highly reliable 
 Can be based on imagines, words 
or sounds 
 Time-consuming 
 Is subject to error 
 Is inherently reductive 
ISM  Shows interrelations between 
elements in accordance with 
importance 
 Can be use in a complex situation 
 Can be used for qualitative or 
quantitative 
 Enables to map the process of a 
phenomenon by building a 
structural model 
 Time-consuming 
 Errors in the coding carry over 






3.5 Seventh step. Framework Development 
Once the data analysis is done, the last step is to interpret the analysis in a manner 
that answers the aim and objectives of the research. Interpretation as Creswell 
(2018) highlights involves several processes: synthesizing the findings, comparing 
them to the theory, discussion the reliability of the results.  
For this study the chosen interpretation was a Framework, as it allows for a 
structured way of summarizing and comparing the results, the validation part of this 
step will be described in Section 6 below. As Grant (2014) and Adom, Hussein and 
Joe (2018) define a framework as the supporting structure of research study theory. 
Several types of framework exist: 
3.5.1 Theoretical Frameworks 
Grant (2014) describes the theoretical framework as one of the most important, 
difficult but not impossible parts of research. A theoretical framework is a guide from 
which to build the study, and it contains the underlining theory that the research 
reasoning is based on. The theoretical framework will be affected by the data 
collection as any relevant data, and the findings will be used to modify or extend the 
theory. 
 In a qualitative method, the theoretical framework can emerge as the data is 
analysed, as a having a theoretical framework from the beginning can keep the 
researcher from forcing preconceptions on the findings. 
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3.5.2 Practical Frameworks 
This kind of framework as Betancourt et al., (2016) explain is not based in formal 
theory but on the cumulative knowledge practices or stakeholders in a specific area, 
and its often focus on the viewpoints of the practitioners. A 
practical framework guides research based on the experience of participants. 
3.5.3 Conceptual Frameworks 
A conceptual framework is  a foundation structure for research that is not focused on 
one theory or concept (Agyem, 2018). A conceptual framework aids in summarising 
the findings from the literature and the data collection. This summary can be a model 
or conceptual framework which represents an integrated way of presenting a 
problem or situation.  
3.5.4 Framework constructed for this research 
Due to the complexity of this study and of the data collected a conceptual model was 
chosen as the best way to represent the summary of the findings regarding the 
theory and the data collected from the documents and interviews. See chapter 10 for 
the framework creation and different levels. 
3.6 Reliability and validity of the research method and design 
Although validation of findings is done throughout the study, this section will describe 




Validation does not carry the same connotations in qualitative research as it does in 
quantitative research. nor is it a companion of reliability or generalizability. 
Qualitative validity means that the researcher checks for the accuracy of the findings 
by employing certain procedures, while qualitative reliability indicates that the 
researcher’s approach is consistent across different researchers and different 
projects. 
According with Creswell (2018) eight qualitative validity methods exist: (1) triangulate 
(2) member checking (3) rich, thick description (4) clarify the bias (5) Present 
negative or discrepant information (6) spend prolonged time in the field (7) Peer 
debriefing and (8) external auditor. However, just one method is not enough as 
Creswell (2018), and  Strang (2015) both agree that at least two must be employed 
by the researcher to ensure accuracy and reliability. For validating this research, the 
following methods were identified and implemented. 
• Triangulate: This method consists in examining evidence from different data 
sources: Interviews, documents, journals, reports, and if themes, perspectives, 
views converge from the different sources then this adds validity to the study.  
 
For this study triangulation was achieved while doing the data analysis as the 
literature review is the first part, the analysis of the interviews and documents is 
the second and the third is the ISM analysis done to both the literature and the 





• Member checking: The foundation of this method is to present to the participants 
of the study a summary or specific critical part of the research and capturing their 
viewpoint on the accuracy. This method can be achieved through interviews, 
focus groups that will result not just on the validity but can expand or modify the 
evaluated and presented results. For this study a focus group protocol was 
design (see Appendix B) where participants of the study that had been identify as 
trendsetters were selected to present a brief presentation of the research findings 
and the framework model created and asking them five simple questions to 
ascertain the agreement or disagreement of the participants with the result of the 
study.  
 
The participants chosen represented the public, private and academic areas of 
the energy sector of the Dominican Republic. Anticipating the lack of response 
base on the experience from the data collection, ten participants were chosen 
when the targeted audience was 3. Invitations were sent out through email, 
phone and Skype, all ten participants responded in the affirmative and date, 
location and time were set in the Dominican Republic between the participants 
and the researcher.  
 
However, on the date accorded only 2 participants showed, one from the public 
and one from the private/academic sector, the focus group was performed, and 
the responses were recorded with field notes and audio recordings. The other 
participants were contacted again and two more agreed to meet, and as a result, 
two individual interviews were conducted and recorded with field notes and audio 
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recordings. (see Chapter 10 for the analysis of the validation and the responses 
of the participants). 
 
• Peer debriefing: This method is used to enhance the accuracy, as this involves 
the participation of a peer debriefer. The job of the peer is to review and ask 
questions to ensure that the information resonates with people other than the 
researcher. In the University of Wolverhampton, the doctoral college has 
arranged for the researchers to present their work yearly as to validate the work 
in a peer debriefing in several ways:  
 
By presentations to an audience of students and academics, poster presentation 
regarding the research to the public. This strategy allows the research to see 
gaps in the research and to have fresh input on the topic discussion. 
3.7 Challenges in a reflective way 
The researcher faced numerous challenges in the undertaking of this research 
related to the research data selection, collection and analysis:   
• The interviews were the biggest challenge. Due to the nature of the 
researcher the participants profile was very specific making the targeted 
population small (25). The actual interviews were difficult to acquire due to 
the lack of response or follow through of many interviewees. To counter 
the lack of successful appointments a snowball sample method had to be 




Since the 25 interviewees seem to know each other, they continued to 
referrer the researcher to the next person and even going so far as to send 
presentation emails to aid in arranging the interviews. The researcher was 
aware that this would be a difficult step as Dominicans tend to value more 
a personal reference than a University letter. Also, due to the lack of 
experience of the researcher interviews tended to last longer than 
necessary or to refocus the interviewee back on the subject at hand took 
more time than necessary, interviewees tended to go on tangents and 
extracting the necessary information was in some cases difficult. 
• During the interviews the research quickly realised that a transcription and 
translating agency would not be applicable for the research. Due to 
axiomatic and colloquial terminologies of the Dominican Republic. 
Therefore, the transcribing process was longer and more complex, as first 
the interviews had to be transcribed in Spanish and then translated to 
english without losing the raw information. In this process, the researcher 
made the mistake of transcribing everything the interviewees said to 
assure that no information was lost. 
• The selection of the method of analysis was a challenge for the research 
as first a confusion between theme and content analysis created the need 
for a more in-depth review of the methods. Also, the lack of documentation 
created the need to analyse the documents as to be able to apply context 





The analysis of the results provided difficulties as areas were unrelated, so 
the decision to implement a third method was though about for a long time 
and research before coming to the conclusion that the best method for the 
researchers skills to implement would be ISM, as it would allow for all the 
results to be linked and as a added benefit a graphical view could be 
created. 
• The raw information was complex, but the themes were easy to identify. 
However, many of the interviewees tended to answer several questions in 
one, making the theme and categorization harder to analysed. Also, the 
lack of experience of the researcher made the analysis longer as some of 
the key areas that the participants highlighted could belong to several of 
the categories. So, the researcher had to do a more in-depth review of the 
methodology and of renewable energy as to properly divide the 
information. 
• These challenges were typically addressed through extensive study, 
discussions with colleagues, presentations of the research in conferences 
and university activities, and constant discussion and support from the 
supervisory team. 
3.8 Summary 
The qualitative methodology employed in this study was selected due to the 
exploratory nature of the research with a pragmatism underpinned at its core to 
provide the flexibility need to apply an array of data collection and analysis if need. 
This exploration was performed on the energy sector in the Dominican Republic, to 
be more specific the renewable energy sector for the generation of electricity.  
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To be able to analysis this environment a purpose sample of 25 critical stakeholders 
were identified and contacted by email and phone. However, due to the fickle nature 
of the Dominican population a further sampling technique had to be implemented, 
snowball sampling. The snowball sampling was performed in a purpose manner as 
the 25 individuals were still the target, yet each interviewer provided the need 
contact and personal recommendation to be able to interview the following targeted 
individual. The interviews were conducted in a semi-structure manner, as a protocol 
was created based on themes identified in the literature. This semi-structure 
interviews created a direction for the conversation but allowed the flexibility for the 
participants to speak more freely regarding the themes. Therefore, providing more 
in-depth knowledge and data for analysis. Along with the interviews, local and 
internal documents were collected.  
Simultaneously with the interviews, the translations and transcript were performed by 
the research as the idiosyncrasy of the Dominican speech made the task unable to 
be outsource. Once the interviews, translations and transcripts had been done, the 
content analysis was performed with the Nvivo software. However, some of the 
results were mismatch with the literature and therefore an ISM analysis to discover 
the interconnections between the literature and the interviews was performed. Also, 
the ISM provided a graphical model and the core parameter of each theme. With the 
interconnections, the core parameters and the graphical model a framework was 
built for the implementation of renewable energy projects in the DR and validated 
with several methods as to ensure the quality and reliability of the research 
conducted (Table 3-9. Summary of the methodology). 





Data No. Steps for Data 
selection 
Description 
1 Environment The energy sector in the 
Dominican Republic 
2 Data type  Interviews and documents (see 
Table 3-3. Qualitative data 




 Appointments for interviews were 
made; contact was done through 
email and phone calls. 
4 Sample size 
Sample type 
25 interviewees, purpose 
snowball sample 
5 Record method Field notes and audio records 
6 Analysis Content analysis and ISM 
7 Interpretation Framework 
Validation Triangulation, member reviewed 
and peer debriefing 
 
This chapter provided the guide on how the research was conducted and the 
reasoning behind the selection of the methods implemented and provides an 




Chapter 4 . Business Models for RE Implementation in the 
DR 
4.1 Introduction 
This chapter discusses the traditional and new trends in business models for the 
implementation of renewable energy in developing countries, specifically for the 
Dominican Republic. The results are grounded in the findings of the qualitative 
research methodology discussed in Chapter 3, based on a critical and systematic 
review of the known literature, different countries case studies and on the thorough 
analysis of 25 key stakeholders’ interviews of the energy sector in the Dominican 
Republic.  
For a better understanding of the business models in the renewable energy area, 
first this research explains the new and traditional trends worldwide in section 4.2 
below, and second, it focuses on the models used in the Dominican Republic in 
section 4.2.3 below.  
The reason for the generalized view and then a focused view in the Dominican 
Republic is to be able to properly and objectively evaluate the status and the models 
used in the Dominican Republic as to answer the second research question: “What 
business strategies are been used in the Dominican Republic for the implementation 
of renewable energy projects?” and at the same time fulling the second research 
objective: “To investigate the key renewable energy related business models’ 
initiatives that have been or planned to be implemented in the Dominican Republic”.  
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4.2 The Dominican Republic 
4.2.1 Background 
The Dominican Republic (DR) is primed to become a major proving ground for the 
viability of renewable energy in the Caribbean region (Ochs et al., 2011). Although it 
still has major issues to address, some of the key challenges in the DR, are the high 
cost of electricity, generation peaked facilities, and a distribution system with major 
energy loss (32.93%) alone with instabilities in the power flow quality (International 
Renewable Energy Agency, 2016).  
Due to inadequate infrastructure and interruptions from natural disasters. Also, the 
DR’s electricity sector is dominated by fossil fuels, with oil (46%), natural gas (25%), 
and coal (14%) accounting for 85% of the country’s power generation. In response to 
this, the government has made the international compromise to start the transition 
from a fossil fuel dependent economy to a renewable energy infrastructure by 2025 
with a goal of 25% renewable sources in the generation of electricity (Auth et al., 
2013 and International Renewable Energy Agency, 2016) and as one of the 
interviewee explains (EI22): 
 “Our goals are to fulfil the agreement in COP21 and our own national strategic plan 
for 2030, that we need to reach a 25% of RE in our generation matrix, and we are 
going to fulfil this even ahead of schedule.”. 
The tremendous solar potential of the DR (ranges from 5 to 7 kilowatt-hours per 
square meter per day (kWh/m2 /day) throughout most of the country, and 
approaches 8 kWh/m2 /day in some regions (Comisión Nacional de Energía, 2015). 
It is greater than Germany, that has few locations above 3.5 kWh/m2/day, and more 
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than Phoenix, Arizona (USA) famed for its solar potential, that possesses an average 
of 5.7 kWh/m2/day.  The Renewable sources of the DR could fulfil the country's 
energy demand entirely and help create an energy economy and business with the 
rest of the Caribbean. This represents for business a great opportunity for investing 
in solar and wind development of 100-1000 Mw in the DR, as 56% of the interviewed 
stakeholders agree on: 
“Financially speaking it is good business; it is very rentable.” And “Business 
opportunity, DR is a stepping stone for other countries.” 
The government in an effort to promote investment in the area and reach the 
internationally agreed goal of 25% of renewable energy installed in the country by 
2025 created financial incentives. This goal creates possible support mechanisms to 
advance the exploitation of renewable energy sources, which can and should be 
further improved. However, the political framework for the development of renewable 
energy that exists in the country’s government is insufficient, as 92% of the 
stakeholder's highlight: 
“The law 57-07 is an excellent law of the region. However, we need to keep 
legislating, and we need to support better the law as it is still very abstract; some 
point depends on how you interpret them, they are not very clear, and we need more 
government support.” 
  This is where a REBM can assist by supplementing some of the needs that the 
legal framework does not cover or does not explain in an understandable manner. 
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4.2.2 Current Business Practices regarding Energy 
Barriers to broad sustainable energy development in the Dominican Republic include 
the risk perception of project investments, underdeveloped domestic financial 
markets and institutions, structural problems within the electricity sector, and the 
weak financial condition of the national government. 
4.2.3 REBM case study 
REBM researched in this study, represent the new trends and major feat and failures 
in the innovation of the energy business models across the world. It is 
understandable that these case studies do not represent a significant sample of all 
the energy projects in the world. However, these can aid in the inference that 
different pattern appears between the various strategies and the actors.  
In Developed countries, a larger range of business plans focusing on different 
financial tools, the inclusion of the consumer in the different levels of the new 
strategies along with the insertion of new technologies and software are the norm. 
As can be seen in the Danish Energy Business Model that has shown that through 
persistent and active energy policy with ambitious renewable energy goals, 
enhanced energy efficiency, consumer participation and support for technical 
innovation and industrial development, it is possible to sustain significant economic 
growth and a high standard of living, while reducing fossil fuel dependency and 
mitigating climate change. 
 In contrast, the German REBM shows that with the change in tariff approach and 
the equalizing of the renewable energy price to that of the fossil fuel, is a successful 
combination for the transformation to a more sustainable economy. 
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Canada is a prime example of how the community injunction with the government 
can create a renewable market need that forces the existing business to adapt to a 
REBM to supply and create revenue from this requisite. While in developed countries 
the struggle still exists to change to renewable energies. With a few exceptions as 
the case of Costa Rica. However, even among developed countries, a vast leap 
exists in different strategies for example, in Canada (Martin, 2011) and Denmark 
(Ajayi et al., 2011) case study, the success of the renewable projects is due to the 
community’s demand for Renewable Energy.  
Therefore, compelling the current fossil fuel enterprises to change to renewable 
sources to feed the growing demand. While in the UK (Martin, 2011) and US 
(International Renewable Energy Agency, 2015) is the REBM is implemented by the 
initiative of the Business, achieving beyond the government regulations demand. 
This strategy has guaranteed a change to more sustainable energy business. 
However, all case studies, have several similarities: the government in each have 
created and sustain a (1) Renewable Energy Market, which is a key factor or 
element in the success of any sustainable business plan, (2) Regulatory Policies for 
the energy infrastructure, (3) Financing Plan (tax exceptions, subsidies and more). 
Some other similarities are in the REBM of the businesses themselves as are: (1) 
Consumer-Company Interaction, (2) New Platform and induction of new Renewable 
energy Technology and software, for a more efficient supply chain and monitoring 
and (3) Stability and knowledge in the REBM to be implemented by all actors.  
 The government and policies are an integral part of the success of any business 
plan as can be seen in the developed countries. This institution cannot be the only 
actor in the design, development and implementation of Renewable Energy 
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Business models. as can be seen in the DR (Ochs, 2011), India (ADEME, 2005), 
Chile (Nasirov, Silva and Agostini, 2015) and China (Bhattacharya et al., 2016).  
The government is the main actor in developing countries, due to the economic 
situation, and the social-political underdevelopment (Corruption, illiteracy and more) 
of these countries. The failure of the projects is almost guaranteed. for example, 
China (Bhattacharya et al., 2016) the government created and implemented policies 
for the subsidies of renewable technology. However, the transformation to a 
renewable economy cannot be solely based on policies the creation of a renewable 
energy market is essential. Also, the lack of disseminating of the green and 
renewable information to the population has resulted in the failure of its venture into 
renewable solar energy farms and so far, have been unsuccessful in converting the 
existing fossil fuel enterprises to a more sustainable path.  
As a result, the situation has contributed to increasing the previously excessive 
pollution (smog and waste) in the country to alarming levels. The DR faces a similar 
issue, several policies have been created for tax exemption and renewable energy 
subsidies, yet the renewable market has not been nurtured, and so far, the only 
actors to profit from this are the private industries and lone homeowners. As one 
interviewed highlight:  
“the first thing to aid in developing the renewable energy market is a better legal 
framework.” 
 Considering the different case studies and how they relate to the DR an initial 
framework has been developed, as seen in Table 4-1. REBM for DR this 
summarizes the challenges, drivers and possible solutions that could aid in 
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transforming the DR into the renewable energy beacon for the Caribbean.  
Table 4-1. REBM for DR based on research 
REBM for DR (based on findings) 











Plan Laws Lack of Market Demand 








Lack of Human Resources 










Lack of understanding and 
general knowledge of the 
renewable subject 
Financial Gain and 
Investment Initiatives Incentives 
Lack of offers or alternatives 
options for energy (Monopoly) 
International 






Lack of interest and 
corruption in the government 
Loans (Bank 
Entities) Lack of financial guarantee 
Job creation Lack of interest 
Fossil fuel 
agreement 
Lack of prepare personal and 
outsource labour 
Educational growth Lack of continuity 
Lack of 
understanding 
Lack of continuity and 
unnecessary government 
agreement with 3 parties 
 
As can be seen in Table 4-1. REBM for DR the country has a long way to go for the 
transformation to a REBM. However, the energy potential and economic possibility 
exist, the World Bank has since 1985 been financing projects in the DR, specifical 
energy. With the right policies and support, using technologies available today, the 
potential of renewables in the DR energy mix can be transformed, the same way that 
Costa Rica, achieved the 99% renewable energy goal. Despite, all the challenges 
that the DR faces it still maintains one the 15th place in the World Banks ranking for 
easy business investment.  
For the last two years, the Dominican Republic has been developing new energy 
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efficiency legislation. This creates the support mechanisms to incentivize renewable 
energy sources with comprehensive tax credits, a possible feed-in-tariff, and the 
creation of a fund for renewables. In addition, this will be the bases for the renewable 
energy market as was the case of Canada (Winfield and Dolter, 2014). 
4.2.4 Challenges of and for the Dominican Republic 
Although sources and limited policies exist in the DR that has helped in lowering the 
price of the wind and solar energy generation, a market for renewable energy has 
barely been created, and it has not been correctly developed. As 92% of the 
interviewed agreed that: 
“The market is initiating. the market has just taken the first step, and this is due to 
lack of local interest.” 
The developing of this market faces several important challenges, especially in the 
economic respect (Ochs, et al., 2011. Gardner, 2015. Ferroukhi et al., 2016 and 
International Renewable Energy Agency, 2016). The Dominican Republic lacks the 
diversity in the financial tools to support and maintain the renewable energy market 
as 84% of the stakeholders explain: 
“in the country, there are no specific financial tools for RE, banks will provide you 
with a loan, but it is a personal loan based on other guarantees and logically for you 
to buy solar technologies.” 
 Along with this lack of diversity, the Dominican Republic also has subsidies for the 
feed-in-tariff, utilities currently lack the capital to pay for the tariff and have limitations 
in passing the price on to consumers because of high transmission and distribution 
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losses (International Renewable Energy Agency, 2016). As well as the lack of 
awareness of the benefits of the renewable energy market and business model, 
along with periodical governmental changes, inconsistent law implementation, and 
lack of accountability in guaranteeing that the funds are utilized as mandated pose 
barriers to implementation of any renewable energy business plan in the DR.  
4.2.5 Drivers of Renewable Business plan for the DR 
The DR could become a beacon for the Caribbean in the Renewable Energy 
infrastructure. As Costa Rica has become for Central America with its 99% energy 
production from Renewable Energy.  
 
This could represent a driver not 
just for the sustainability of the 
energy infrastructure in the DR but 
for the further development of the 
country. Fig 4-1 Shows the main 
drivers for the DR in the change to 
a Renewable Energy Business 
Model (Comisión Nacional de Energía, 2012; Gardner, 2015; Ferroukhi et al., 2016; 
International Renewable Energy Agency, 2016). These drivers were identified from 
the content analysis of the case studies and literature review.  
However, from the interviews of the stakeholders several, similar and different, 
drivers for the implementation of renewable energy business models were found 
Drivers for 
Implementing 




















Figure 4-1. Drivers for Implementing REBM 
for the DR, based on research 
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(see chapter 5 for a more in-depth view into these drivers). A comparison between 
the two can be seen in Table 4-2. Comparison of drivers from literature and 
interviews below. The drivers have been organized from the most important to the 
least: 
Table 4-2. Comparison of drivers from literature and interviews 
No. The driver from 










1 Economic stability 
and growth 











3 Stability of the 
Energy 
infrastructure 
39% 3 Financial returns 36% 
4 Job-
creating/Growth 
10% 4 International aid 
and recognition 
24% 
5 Climate Change 
Target 




6 Energy diversity 8% 
 
4.2.6 ISM analysis and modelling  
As can be seen on Table 4-2. Comparison of drivers from literature and interviews 
some of the drivers do not match or fall under the same category. To find the inter-
relationship between all the drivers an at the same time validate the data an 
Interpretive Structural Modelling was conducted. 
The first step like content analysis is to code the data. In the ISM case each driver is 
given an alphanumeric code as can be seen on Table 4-3. Coding for ISM drivers for 
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business models shows the list of Driver for business models while Table 4-4.  SSIM 
matrix for drivers of business models shows the SSIM matrix developed for the 
relationship of between each driver. 
Table 4-3. Coding for ISM drivers for business models 
Coding Drivers Business models 
F1 Economic stability and growth 
F2 National Development Plan 
F3 Stability of the Energy infrastructure 
F4 Job-creating/Growth 
F5 Climate Change Target 
F6 Business opportunity 
F7 Business and renewable energy reputation 
F8 Financial returns 
F9 International aid and recognition 
F10 Environmental conscience and recognition 
F11 Energy diversity 
The SSIM matrix is an origin and destination matrix. The start in on the column to the 
left and the end is the row on the top. The letters represent direct or lack of 
relationship between the parameters: x= that both parameters affect each other, for 
example the economic stability and growth affects the national development plan 
while the national development plan can affect and create changes in the economic 
stability. The affects that the parameters have on each other can be negative or 
positive. V= indicates that only the origin influences the destination and not the other 
around or mutual. A= indicates that the destination impacts the origin and O means 





Table 4-4.  SSIM matrix for drivers of business models 
i/j F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 
F1 - X V X O X V X V O O 
F2 - - X X A V V X X X X 
F3 - - - V X X V X X A V 
F4 - - - - A A A X X A A 
F5 - - - - - X V O V X V 
F6 - - - - - - X X X A A 
F7 - - - - - - - X X A A 
F8 - - - - - - - - X A A 
F9 - - - - - - - - - A X 
F10 - - - - - - - - - - X 
F11 - - - - - - - - - - - 
 
The reachability matrix converts the relationship or lack of into a binary table to 
create a set of relationships to be interpret by the levels of partitions (See Chapter 2 
for a more in-depth description of the method). 
Table 4-5. Reachability matrix for business models 
i/j F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 
F1 1 1 1 1 0 1 1 1 1 0 0 
F2 1 1 1 1 0 1 1 1 1 1 1 
F3 0 1 1 1 1 1 1 1 1 0 1 
F4 1 1 0 1 0 0 0 1 1 0 0 
F5 1 1 1 1 1 1 1 1 1 1 1 
F6 1 0 1 1 0 1 1 1 1 0 0 
F7 0 0 0 1 0 1 1 1 1 0 0 
F8 1 1 1 1 1 1 1 1 1 0 0 
F9 0 1 1 1 0 1 1 1 1 0 1 
F10 0 1 1 1 1 1 1 1 1 1 1 
F11 0 1 0 1 0 1 1 1 1 1 1 
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After transitivity of the matrix has been check the reachability matrix is transformed. 
In the case of the drivers for RE business models for the DR, the matrix is only 
slightly affected as can be seen in Table 4-6. Reachability matrix with transitivity 
checked. 
Table 4-6. Reachability matrix with transitivity checked 
i/j F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 
F1 1 1 1 1 0 1 1 1 1 1* 1* 
F2 1 1 1 1 0 1 1 1 1 1 1 
F3 0 1 1 1 1 1 1 1 1 0 1 
F4 1 1 0 1 0 0 0 1 1 0 0 
F5 1 1 1 1 1 1 1 1 1 1 1 
F6 1 0 1 1 0 1 1 1 1 0 0 
F7 0 0 0 1 0 1 1 1 1 0 0 
F8 1 1 1 1 1 1 1 1 1 0 0 
F9 0 1 1 1 0 1 1 1 1 0 1 
F10 0 1 1 1 1 1 1 1 1 1 1 
F11 0 1 0 1 0 1 1 1 1 1 1 
Note: 1* entries are included to incorporate transitivity 
Table 4-7 shows reachability set, antecedent set, intersection set and level, created 
from the reachability matrix, this provides the order in how the parameters depend 
on each other to be implemented or enacted. The levels of partitions are read from 






Table 4-7. Level partitions for business models 
i/j Reachability set Antecedent sets Intersection set Level 
F1 1,2,3,4,6,7,8,9,10,11 1,2,4,5,6,8 1,2,4,6,8 6 
F2 1,2,3,4,6,7,8,9,10,11 1,2,3,4,5,8,9,10,11 1,2,3,4,8,9,10,11 3 
F3 2,3,4,5,6,7,8,9,11 1,2,3,5,6,8,9,10 2,3,5,6,8,9 4 
F4 1,2,4,8,9 1,2,3,4,5,6,7,8,9,10,11 1,2,4,8,9 1 
F5 1,2,3,4,5,6,7,8,9,10,11 3,5,8,10 3,5,8,10 7 
F6 1,3,4,6,7,8,9 1,2,3,5,6,7,8,9,10,11 1,3,6,7,8,9 2 
F7 4,6,7,8,9 1,2,3,5,6,7,8,9,10,11 6,7,8,9 2 
F8 1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,5,6,7,8,9 1 
F9 2,3,4,6,7,8,9,11 1,2,3,4,5,6,7,8,9,10,11 2,3,4,6,7,8,9,11 1 
F10 2,3,4,5,6,7,8,9,10,11 2,5,10,11 2,5,10,11 5 
F11 2,4,6,7,8,9,10,11 2,3,5,9,10,11 2,9,10,11 3 
 
Figure 4-2. ISM based Model for business models. Shows the model created based 
on the drivers highlighted in this study. The model is read from the bottom up. The 
model shows how the most important driver is climate change target; as this driver 
will create the environment for the other drivers to either be created or be 




















Figure 4-2. ISM based Model for business models 
4.3 Findings  
As (Beltramello et al., 2013) explain: 
 
 “The global energy supply is facing an array of severe challenges regarding long-
term sustainability, fossil fuel reserve exhaustion, global warming and other energy-
related environmental concerns, geopolitical and military conflicts surrounding oil-rich 
countries, secure supply of energy and fuel price increase.”  
Renewable energy resources can support the present, and future energy demands 









perpetrating any significant damage to the global environment. Also, it aids in 
diminishing climate change symptoms that are affecting the present and future world. 
 
Renewable-based activities around the world are being undertaken on a national and 
international relevant level platform. The mentioned case studies in chapter 2 point 
to a fundamental role of market demand in stimulating sustainable business models 
based on efficiency optimisation by information and communication technology 
(ICT), new financial schemes, alternative energy sources, functional sales and 
management services models.  
 
New renewable business models are directly involved in the transition to renewable 
energy infrastructure. Developing new business models can, therefore, assist 
decreasing environmental pollution, improve the usage of natural resources, 
enhance the production and energy efficiency, while at the same time, offer a new 
source of economic development. Even though the market for renewable products 
and services is increasing, the development of new renewable business models is 
hindered by a series of barriers, many of which can be addressed by well-designed 
policies. Also, the lack of research and practical case studies, except for Costa Rica, 
further obstructs the creation, development and implementation of new renewable 
business models. 
 
Creating, developing strengthening and maintaining the market demand for 
renewable energy products and services is one of the key features in a successful 
renewable business model. This success can be achieved by offering constant long-
term incentives to help the actors (Companies, enterprises, and more) increase the 
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renewable energy business model adoption. However, the government should create 
a well-designed regulatory framework and supportive demand-side policies that 
should enhance access to financial aid, including but not limited to. supporting 
renewable market development for investment risk and the development of 
innovative business skills. Nevertheless, the government should also review the 
current policies and subsidies to remove any weak or diminishing subsidy support, 
improve governance and to ensure that national and regional policies for renewable 
energy are consistent and linked together to develop a successful outcome. 
 
 Also, this will reduce the barriers to creating, develop and the growth of new and 
existing actors and sustainable business models. while at the same time improving 
the regulatory environment for new renewable business models. that would support 
the research and development of innovation.  
 
Governments can aid by creating the framework conditions that will promote actors 
(companies) into operating by a renewable business model through which the 
business objectives, generation of profits and environmental sustainability can be 
achieved. 
 
Financial, environmental and reputational benefits are a critical element of any 
business model, especially for renewable business models, and as such have been 
thoroughly researching in many case studies to determine the influences of business 
models in the developing environment.  
The difference in the conception, approach, design and implementation of each of 
the case study previously studied is directly linked to the country, the economic 
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situation, the government disposition and the consumer or population knowledge of 
the renewable energies and technologies. 
 
The key drivers, barriers and recurred obstacles as mention in Table 4-3. Coding for 
ISM drivers for business models, Table 4-7. CSF of renewable energy business 
strategies and solutions indicates future projects in the Dominican Republic need 
first to invest in international projects with the endorsement and support of 
international political entities to help with the external barriers in the Dominican 
Republic (especially the lack of transperance of the government and the lack of 




















In developing countries, the energy market is based on the laws and regulations 
imposed by the government, fossil fuel-based electricity and the loans and aid from 
international entities (World Bank, OEA and more) for alternative energy projects. 
However, as can be seen in Chile, China, India and many other countries, this does 
not always imply that the renewable energy project will be successful. In developing 
countries, the sole responsibility for change is in the hands of the government as the 
CSF Government Industry  Organization 
Mission and 
Vision 
 Quality of life 
 Happiness index 
 Communication 
 Gain-cost proportion 
 Implement strategies to achieve a better 
quality of life or to maintain it 
Leadership  Knowledge 
 Ability to inspire 
 Trust 
 Communication 




 Qualified personal 
 Leading by example 
 Communication 












 Knowledge management 
 Grid status 
 Energy generation and distribution model 




 Public popularity 
 Trust 
 Public support 
 Customer Satisfaction 
 Reputation 






 Decrees for renewable 
Energy Learning 
 Information Policies 
 Internal audits and 
training on Renewable 
Energy 
 Client engagement 
 Implement courses on Renewable Energy 
and energy efficiency 






 Evaluation of the supply 
and demand (S/D) 
 Creation of policies 
based on S/D 
 Correct implementation 
of policies 
 Up-holding of policies. 
 Government support 





 Energy Management 
 Renewable Energy 
Technologies 
 Knowledge of 
Renewable Energy 
 Available technologies 
and incentives 
 Implementation of Energy Management 
Economy 
(Financing and 
status of the 
economy) 
 Risk evaluation 
 International Financing 
 Local financing 
 Creation of Local 
incentives 
 
 Risk evaluation 
 Affordability 
 International investment 
or partnership 
 Ownership 
 Sound financial 
investments 
 
 Risk evaluation 
 Power Purchase Agreements 
 Implementation of Local incentives 
Business 
Environment 
 Reach the international 
sustainable renewable 
goals agreements 
 SDGS (Sustainable 
Development goals) 7 
 Sustainable measures 
 SDGS (Sustainable 
Development goals) 7 
 Sustainable practices 
 SDGS (Sustainable Development goals) 7 
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absence of knowledge, deficiency of own qualifying personnel, lack of technology 
and funds to evolve or create the renewable energy market is dire. 
 
The renewable market is the first step to the renewable energy economy. However, 
the tool to be able to develop the market is a well thought and strategies renewable 
business model. To undertake a renewable business model, first identify the drivers 
for the model and as the drivers emerge so do the barriers that will need to be 
addressed in the business model to be successful. Also, just as every country is 
unique and presents different and similar traits so does the business model as it is 
tailor to each country’s situation and needs. The most important aspect of any 
Business model is flexibility. This flexibility will allow the business model to adapt to 
the situation and any unexpected barrier or obstacle that may develop in the 
implementation of this. 
 
In one of the case studies examined (Canada, The Erie Shores Wind Farm) the 
renewable business models contributed to a quicker introduction of renewable 
technologies (ICT), processes and products, such as the use of ICT for monitoring 
the wind farms.  
 
As discussed in the previous section customer demand is an essential driver of 
renewable business models. As highlighted by (Beltramello et al., 2013 and Sahoo, 
2016), the size of an actual or potential market is directly proportionated to the 
demand of the new renewable products and services that will stimulate innovation. 
This stimulation will be relative because the lucrativeness of an invention increases 
with the size of the market (other things being equal) and partially for the directed 
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productivity to meeting demand in the market. This market growth will result in an 
invention matching a need. As (Gross, 2015) explains innovation depends on the 
relative profitability, which, consequently depends on demand. 
 
Three actors (end users/consumers, businesses, and the public sector, as can be 
seen in Table 4-1. REBM for DR) mainly shaped the market conditions by their roles 
and behaviours. Consequently, businesses are dual actors as they can be 
innovators and users of renewable energy services and products, by their 
interactions with other companies in the supply chain. The private sector is vital as 
customers for renewable services and products (goods and technologies). Also, 
depending on the scale of the industry, the demands for renewable goods and 
services may create a significant driver (Table 4-8. Benefits of implementing 
renewable business models) and market demand that would motivate other actors to 
transform into the renewable energy business model. Azzimonti (2018), indicates the 
potential to regain initial renewable investments and create a profit will only increase 
with the growth of the renewable market size. Therefore, successful innovations 
have higher success rates in fast-growing economies (developed countries), 









Table 4-9. Benefits of implementing renewable business models in the DR based on 
research 
 
It is therefore concluded that transforming into a renewable business model and 
consequently to a renewable economy for developing countries is achievable, even 
with the barriers presented in this research. 
4.4 Summary 
This chapter has addressed the research objective and question two 
“To investigate the key renewable energy related business models’ initiatives that 
have been or planned to be implemented in the Dominican Republic.”  
“What business strategies are been used in the Dominican Republic for the 
implementation of renewable energy projects?” 
This has been done by analysing the literature and the 25 interviews performed to 
key stakeholders in renewable energy in the Dominican Republic. This analysis 
provided the main drivers, challenges and success factors for the implementation of 
Benefits of Implementing Renewable 




Rural Development            
Low emission    
Diminishing pollution    
Local and global environmental goal 
achievement 
   
Research and development of Renewable 
Energy technologies, strategies and business 
   
Upgrades to the grid and installation    
Job creation    
Energy reliability    
Lower feed and subsidies    
Improved public health    
Improved environmental quality    
Replenishable energy source    
Resilient energy system    
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renewable energy business models, the data from the literature and the interview 
had some mismatch, so an ISM analysis was performed to bring together the 
findings, see Figure 4-3. Renewable energy business model implementation in the 
Dominican Republic 
 
Figure 4-3. Renewable energy business model implementation in the Dominican 
Republic based on research 
The literature highlights that the renewable business models available worldwide are 
as diverse as renewable energy is in existence. For the Dominican Republic, the 
business model implemented for renewable energy is the business as usual, no new 
models have been implemented even for renewable energy projects. Furthermore, 
the interviews show that 40% did not have any idea of the different renewable 
energy business models available and 56% simply remarket on what renewable 
energy the business was a focus on and only 4% of the interviewed understood and 




However, this process is incomplete without knowing what drives the sector to 
change to a renewable energy strategy, for that reason the chapter 5 will explore the 





Chapter 5 . Drivers for implementation of RE in the DR 
5.1 Introduction 
This chapter presents the answers to the third research objective and question: 
“To analyse and document the drivers for the implementation of renewable energy 
projects in the Dominican Republic.” 
“What are the key motivations for investing or implementing renewable energy 
projects in the Dominican Republic?” 
In this chapter the content, theme and ISM analysis is described and discus to 
provide an understanding into what motives organizations in the Dominican Republic 
to invest into the renewable energy sector so that renewable projects can flourish in 
the country. The chapter is divided into two phases: (1) the theme and content 
analysis perform in Nvivo software to identify each objective and (2) the ISM 
analysis. 
 A brief definition of each driver identified is provided along with the quantification 
found in the interviews. The second phase is performed through a series of matrices, 
explain in Chapter 3 Section 3.5 of the methodology on how an ISM analysis is 
performed. Finally, the chapter shows the conclusions that were interpreted from the 
results. 
5.2 Drivers 
Based on the literature review several themes were identified as essential to the 
implementation of renewable energy (See Table 5-1. Drivers of implementing 
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renewable energy projects).  Based on the themes, the questionnaire was created 
for the interviews and using the same themes from the literature the theme, and 
content analysis was performed (Chapter 3). The results of the theme and content 
analysis can be seen in Table 5-1. Drivers of implementing renewable energy 
projects. 
Table 5-1. Drivers of implementing renewable energy projects 
No. Drivers from 
literature 
Percentage No. Drivers from interviews No. 25 Percentage 
1 Returns or 
revenue 
63.63% 1 Business opportunity 14 56.0% 
2 Energy 
security 
45.45% 2 Business and RE reputation 10 40.0% 
3 Electricity 
sector status 




18.18% 4 International aid and recognition 6 24.0% 
5 Health and 
wellbeing 
18.18% 5 Environmental conscience and funds 3 12.0% 
6 Environmental 
concerns 
9.0% 6 Energy diversity 2 8.0% 
 
5.2.1 Business Opportunities:  
Zalewska-kurek (2014) and Shrestha (2015) both highlight that organizations to 
remain relevant in their field must periodically evaluate business opportunities in their 
markets or new markets. This is an ability that is based on opportunity recognition 
analysis plan. In this study, a 100% of the interviewees agreed that business 
opportunities are a driving force for the implementation of renewable energy projects. 
However, only 56% of the stakeholders (see Table 5-1. Drivers of implementing 
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renewable energy projects) highlighted that it was the most important force behind 
the implementation of renewable energy projects. 
 
 For example, EI19: 
“it was a good business decision to invest in RE for lowering cost in the future.” 
 EI15 express: 
 “Renewable energy projects are a business opportunity; DR is a stepping stone for 
other countries.” 
Other interviewees have been taking advantage of this business opportunity for 
several years, as EI1 explain:  
“In 1991 it was a customer that ask us to install the whole system that he brought, 
and after that, we saw a business opportunity, and we took it.” 
Since this is relatively a new market in the DR, many of the areas that cover the 
implementation are monopolises by experience people, As EI19 explains,  
“It is a business opportunity as this is the only law firm able to do the RE 
management for investors in the country.” 
And as EI2 perfectly express the attractiveness of renewable energy projects 
“what I'm trying to say is that it was good business to invest in the technology that's 
going to be the first dispatch as you will be the first paid and the rest we can limit 
because we know the market we have the funds, and we have the experience.” 
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However, this contradicts the literature review, as 64% of the reports show that 
revenue is the most important characteristic. Due to this contradiction, the ISM 
matrix was performed and can be seen in section 3 of this chapter. The ISM matrix 
was performed to bring the literature review and the interviews together under one 
model. 
5.2.2 Financial Returns  
Financial returns or revenue is the core objective of a business as it allows for a 
grow in wealth and use that wealth for the economic needs of the company. 
(O'Connor, Lewis and Dalton, 2013) a more detail description available in chapter 6.  
5.2.3 Environmental conscience and funds:  
As explained in Chapter 4, this aspect of environmental consciousness went from 
being a marginal though of business, something that was a marketing campaign to a 
core and critical aspect of any entity, especially the environmental conscience aided 
by the national and international funds available for renewable investment. As EI5 
highlighted: 
 “Pollution the CO2, we are trying to lower pollution and to have energy less 
polluting, we are trying to make RE cheaper and competitive to fossil fuel.” 
And EI12 agreed by saying: “All the institutions that I worked for have the 
conjugation of environmental conscience and a sustainable business plan, plus the 
existence of a support regulation which is the 57-07 law. You have the law for 




And EI8 “the law 57-07 and the government created the national commission of 
energy to be the promoters of the RE in the country and to aid in lowering the 
emissions for the country.” 
All three stakeholders agreed in the environmental consciousness as a core driver 
for the implementation of renewable energy projects. In regards, to environmental 
consciousness and funds, the literature makes a brief reference of 9%. In regards, to 
the funds the Dominican Republic was supposed to have for renewable or alternative 
energy: 
• Law 112-00 Hydrocarbon law: outlines the creation of a special fund from the tax 
differential of the fossil fuels to finance projects of alternative, renewable or clean 
energy and energy efficiency. The funds are supposed to be managed by the 
ministry of energy and mines. However, the status of the fund is still unclear. 
• The PETROCARIBE agreement between the Dominican Republic and Venezuela 
saw the creation of a 5% fund of the savings that the country would get by buying 
the fossil fuel from Venezuela. Like the previous fund, the status of this fund is 
still unclear. 
5.2.4  International aid and recognition:  
The international awareness regarding climate change, sustainability and renewable 
energy, has created a driving force on a global level as the responsibility to ensure a 
future fall on all. Due to this many nations and institutions have created initiatives 
and loans, to aid the nations that are not financially stable to complete the 
sustainable and renewable change by themselves. In the Dominican Republic the 
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international aid and recognition is a driving force, 24% of the stakeholders a strong 
perspective regarding this subject as EI7 explains: 
“we have all the international loans., we belong to an international project called tap-
c from the European Union, which is a group form to help the countries from 
CARICOM and CARIFORUM and we just got a loan for 9.2 million euros, we have 
another ECUA Energia y mina de las Americas that is from the ONU. The point is 
that the country is getting all the help it can.” 
And EI6: “For the organization, it creates a reputation in the region and worldwide.” 
However, regarding international aid, the stakeholders identified this equally as a 
challenge (see Chapter 6 and 7) and a driver at 24%. The literature, on the contrary, 
identified in 18.18% the international aid as a driving force and does not place it as a 
challenge for the implementation. According to Ochs (2011) and Konold (2015) due 
to the Dominican Republic status as a developing country, now called medium to 
high economic nation, is eligible for international climate finance for renewable 
energy and energy efficiency by the UNFCCC’c clean development mechanism or 
CDM, plus the SIDS DOCK (Explain in chapter 2 sub-section 2.8), and funding from 
the World Bank, specifically from the International Bank Reconstruction and 
Development and the International Finance Cooperation initiatives. 
 Along with loans, from the International Development Bank (IDB). The international 
aid in the Dominican Republic has and will continue to be a critical financial factor for 
the development and implementation of renewable energy in the country. However, 
this does add to the high national debt and can possibly create in the future if left 
unchecked a financial crisis for the country.  
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One resource that has been unused is the Clean Development Mechanism as  the 
Latin American and Caribbean region account only 14% of CDM global projects 
(Konold, 2015). This could be a potential financial tool for the Dominican Republic if 
properly implemented. Another possible solution for financing with international aid 
would be the Global Environment Facility (GEF) small grants programme. However, 
this programme would be for small communities, and it would aid in decentralizing 
the energy grid in the Dominican Republic. Table 5-2 shows all the possible 
international financial aid institutions and initiatives that the country has access too. 
Table 5-2. International financing institutions and initiatives for the Dominican 
Republic 
(Source Ochs, 2011; Konold, 2015; International Renewable Energy Agency, 2016) 
International Financial aid institutions International Initiatives 
World Bank, the International Monetary 
fund (IFM), the International Development 
Bank (IDB), the European Investment 
Bank (EIB), the Japan International 
Cooperation Agency (JICA), the German 
Development Agency (GIZ), United 
Nations Development Plan (UNDP), the 
U.S. Export-Import Bank, the U.S. Trade 
and Development Agency (USTDA), the 
OPEC Fund for International 
Development (OFID), and the 
Organization of American States (OAS) 
the Caribbean Renewable Energy 
Development Program (CREDP), 
the Energy and Climate 
Partnership of the Americas 
(ECPA), the Latin American 
Energy Organization (OLADE), 
small-island developing state 
docking (SIDS DOCK) and 
Horizons 2020. 
 
5.3 Energy Diversity: 
 Energy diversity as Lo (2011) highlights is a key indicator of energy independence, 
as by implementing a variety of balance energy sources the energy sector is not 
completely bound to the fluctuations of the fossil fuel availability and prices. 
Contradictory, in the Dominican Republic, energy diversity is not high on the list of 
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driving forces as the interviews showed only an 8% of the participants considered 
this a driving force. EI21 highlighted: 
“at the moment one of the goals of the country is the diversification of the energy 
matrix.” 
 
 And EI25: 
“Renewable energy aids in the independence from fossil fuel.” 
However, 84% of the participants valued the energy security, energy diversity and 
energy independence more as a benefit of implementing renewable energy than a 
driving force. As opposed to the literature were 45.45% of the documents mention 
the energy diversity as a driving goal of the Dominican Republic. Energy diversity 
could as Ochs (2011), Konold (2015) and International Renewable Energy Agency 
(2016) all agree that this would benefit the country by lowering the expenditure of the 
GDP on the electricity sector, stabilised not just the energy sector but the economy 
as well, create new jobs and promote the study of renewable as a career. See Table 
5-3 for the advantages and disadvantages of energy diversity. 
Table 5-3. Advantages and disadvantages of energy independency and diversity 
(Source Abraham and Mills, 2013; Oakes-Ash, Vickers and Bates, 2017) 
Advantages of energy 
independency and diversity 
Disadvantages of energy 
independency and diversity 
• The growth of the GDP  
• Job Creation 
• Lower emissions 
• Various sources of energy 
• Stability of the economic and 
energy sector 
• Cost of installation of different 
technologies for different resources 
• Location of the energy sources 





5.4 Business and renewable energy Reputation:  
Business reputation is an important part of the performance of an organization as it 
can influence the perception of a business. This perception can be positive or 
negative and have repercussion on the revenue stream of the company. There is no 
literature regarding this driver. However, 40% of the interviewees highlighted that the 
business and renewable reputation was an indispensable driving force for the 
implementation of renewable energy in the Dominican Republic. As EI4 said: 
“A big motivation is the reputation for being the first in the renewable energy area.” 
However, is not just a matter of being the first. In the Dominican Republic, reputation 
is a parameter for acquiring a power purchase agreement or accessing local finance. 
As EI3 explains: 
“if you do not have a reputation in the Dominican Republic private or government 
sector and a PPA you will not get your project off the ground.” 
5.5 ISM Analysis and modelling 
As with the business models the drivers for implementation showed a slight 
discrepancy between the literature and the interviews, as a way to resolve and show 
the interconnectivity of the drivers an ISM analysis was performed coding the drivers 
as can be seen on Table 5-4. Coding for SSIM matrix for drivers of implementing 
renewable energy projects. Based on the context, literature and peer group the 
Table 5-5. SSIM matrix for drivers for implementing renewable energy projects was 
built and following the steps on how to create a reachability matrix from chapter 2, 
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the Table 5-6. Reachability matrix for implementing renewable energy projects was 
made.  Once the binary matrix is completed the levels of partition can be seen and 
the Table 5-7. Level partitions for the drivers to implement renewable energy projects 
can be made.  
Table 5-4. Coding for SSIM matrix for drivers of implementing renewable energy 
projects 
Coding Drivers 
F1 Business opportunity 
F2 Business and RE reputation 
F3 Financial Returns 
F4 International aid and recognition 
F5 Environmental conscience and funds 
F6 Energy diversity 
F7 Electricity sector status 
F8 Health and wellbeing 
 
Table 5-5. SSIM matrix for drivers for implementing renewable energy projects 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 - A X X A A A O 
F2 - - V V A O V A 
F3 - - - X A X X O 
F4 - - - - X V X V 
F5 - - - - - V V X 
F6 - - - - - - V X 
F7 - - - - - - - O 






Table 5-6. Reachability matrix for implementing renewable energy projects 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 0 1 1 0 0 0 0 
F2 1 1 1 1 0 0 1 0 
F3 1 0 1 1 0 1 1 1 
F4 1 0 1 1 1 1 1 1 
F5 1 1 1 1 1 1 1 1 
F6 1 1 1 0 0 1 1 1 
F7 1 0 1 1 0 0 1 0 
F8 0 1 0 0 1 1 0 1 
 
After transitivity of the matrix has been check the reachability matrix is transformed. 
In the case of the drivers for RE the DR, the matrix is only slightly affected as can be 
seen in Table 5-7. Reachability Matrix with Transitivity Checked. 
Table 5-7. Reachability Matrix with Transitivity Checked 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 0 1 1 0 0 0 1* 
F2 1 1 1 1 0 0 1 0 
F3 1 0 1 1 0 1 1 1 
F4 1 0 1 1 1 1 1 1 
F5 1 1 1 1 1 1 1 1 
F6 1 1 1 0 0 1 1 1 
F7 1 0 1 1 0 0 1 1* 
F8 0 1 0 0 1 1 0 1 
Note: 1* entries are included to incorporate transitivity 
Table 5-8. Level partitions for the drivers to implement renewable energy projects 
i/j Reachability set Antecedent sets Intersection set Level 
F1 1,3,4 1,2,3,4,5,6 1,3,4 1 
F2 1,2,3,4 2,5,6 2 3 
F3 1,3,4,6 1,2,3,4,5,6 1,3,4,6 1 
F4 1,3,4,5,6 1,2,3,4,5 1,3,4,5 2 
F5 1,2,3,4,5,6 4,5 4,5 4 
F6 1,2,3,6 3,4,5,6 3,6 3 
F7 1,3,4,7 2,3,4,5,6,7 3,4,7 2 




Once the matrices have been made the level of partition reveals the interconnectivity 
between the parameters. For the drivers the ISM analysis provided similar results to 
the business models by highlighting that the environmental conscience is the main 
driver (see Figure 5-1. ISM based model for the drivers for implementing renewable 
energy projects) that will create the atmosphere for the renewable energy to be 
though, design and implemented in the Dominican Republic. This also highlights that 
the education of the population in renewable energy is key to maintaining the 
renewable energy sector growing as their consciousness regarding environmental 




Figure 5-1. ISM based model for the drivers for implementing renewable energy 
projects 
5.6 Summary 
The drivers for implementing renewable energy projects in the Dominican Republic 
were discovered through content and theme analysis of the literature review and the 
interview of the 25 stakeholders in the energy sector of the country. This analysis 
was performed in the software Nvivo to make coding easier. By discussing these 
drivers, the third objective and research question has been answered: 
“To analyse and document the drivers for the implementation of renewable energy 







“What are the key motivations for investing or implementing renewable energy 
projects in the Dominican Republic?” 
The drivers found by the literature and the ones from the interviews were in 
contradiction as can be seen in Table 5-8. Summary of driving forces for 
implementing renewable energy in the Dominican Republic, organised from most 
important to least.  To merge and discover the importance and relationship between 
all the drivers an ISM analysis was performed, showing that environmental 
conscience and funds are the most important driver that supports and creates the 
other drivers. 
The discrepancy between the drivers and the interviews was not significant. As some 
of the drivers are related to each other. For example, in the literature energy security 
is very important with 45.45% of the literature highlighting this as a critical driving 
force. However, the interviews mention more the indicator of energy security which is 
energy diversity and most of the participants considered this concept more of a 
benefit of renewable than a driver. Other drivers were more important in the literature 
than in the interviews. Surprisingly revenue is the third most important parameter for 
participants while is the first for the literature. This indicates a shift in the perception 
of what is traditionally a driving force, according to the interviews the business 
opportunity and reputation was more important. In a sense, both drivers will provide 
more revenue for the organization, so in the end, revenue creation is still in the core 




Table 5-9. Summary of driving forces for implementing renewable energy in the 
Dominican Republic 
No. Drivers from the literature No. Drivers from the interviews 
1 Returns or revenue 1 Business opportunity 
2 Energy security 2 Business and RE reputation 
3 Electricity sector status 3 Financial Returns 
4 International agreement and aid 4 International aid and recognition 
5 Health and wellbeing 5 Environmental conscience and funds 
6 Environmental concerns 6 Energy diversity 
 
This chapter provides a description and paints a picture of what motivates the 
organizations in the Dominican Republic to invest and transform towards a 
renewable energy initiative. However, motivation alone will not implement a 
renewable energy project, and for that reason, the next chapter (6) deals with the 








Chapter 6 . Financing renewable energy projects in the DR 
6.1 Introduction 
This chapter will address the fourth research objective and question: 
“To explore the essential renewable energy-related financial tools and policies 
initiatives that have been or planned to be implemented in the Dominican Republic.” 
“What essential financial policies and tools are available for implementing renewable 
energy projects in the Dominican Republic.” 
The focus on finance is important as the cost of a project is a key element in any 
project. To understand the reasons for the lack of development in the renewable 
energy industry the mechanism available to the investors in the Dominican Republic 
must be evaluated. Also, the experience and viewpoint of the key stakeholder will be 
analysed from the interviews conducted. This analysis will be done in three phases: 
(1) the evaluation of the financial tools and policies available in the country based on 
the literature (2) the financial tools that the interviews have knowledge and 
experience with and (3) an ISM analysis to bring together the findings from the first 
two phases. 
6.2 Financial tools available for Renewable Energy in the Dominican Republic 
Currently, RE financial matters in the DR  are divided into two categories: (a) 
Financial policies to enhance RE, which are:  Feed-In-Tariff (FIT), Tax incentives and 
RE portfolio and (b) Financial tools to implement RE projects which are: Grants, 
Equity, Debt, Asset-Basket security, Guarantees and Insurance, Result based 
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financing, Carbon financing and Small-scale project financing. Countries tend to lean 
to a specific category and tool more than others. (See Table 6-1. Financial Tools 
based on interviews.)  However, before decision makers can choose and implement 
any of these measures the risk and challenges of each must be identified. These 
issues and constraints are inevitably country specific.  
This chapter discusses the DR financial and political tools used along with the 
drivers, challenges and critical success factors. The DR possess three financial 
policies tools with the law 57-07 (Comisión Nacional de Energía, 2012) containing 
financial incentives in its core, along with FIT agreements and RE portfolio being part 
of the mission and vision of the country’s national development strategy. However,  
the same does not apply to the financial tools, as interviewees tended to lean on 
loans more than any financial tool. Regardless, the critical challenge in the DR is that 
no financial tool has been fully implemented only partial implementation has been 
achieved and in some cases minimal to zero practical implementation. 
In addition to interviewees minimal knowledge of financial policies. On the other 
hand, when it came to financial tools, the interviewees had some knowledge. 
However, it was in specific areas of two particular tools like debt and grants that 
most interviewees had any knowledge (Table 6-1. Financial Tools based on 
interviews). Although, 100% of stakeholders highlighted that the only way to get a 
capital grant or loan from a financial institution in the DR is to be in possession of a 
PPA and to have a proven RE reputation or business reputation. 
As Interviewee 12 (EI2) expressed: 
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“Capital access is restricted by the banks you need to have a reputation for being 
able to get the loans, financial help and attracts investors.” 
 
Table 6-1. Financial Tools based on interviews 
Financial tools available for the 
Renewable Energy projects in the 
Dominican Republic 




Power Purchase Agreements (PPA) 44% 
International aid and loans 24% 
Incentives and cost of RE 20% 
Mutual Funds 12% 
Asset-Backed Securities 8% 
Capital grants 4% 
Private investment 4% 
 
6.2.1.1 Loans 
Loans represent a unique aspect of the financial sector of the DR, as they are both a 
financial tool and a challenge for the countries development of RE projects. In this 
study, 60% of the interviewees cited that loans are the most common financial tool 
available for implementing RE projects in the DR. As interviewee 22 (EI22) 
highlighted:  
   “The supports are essentially long-term loans.”  
As Liu and Zeng (2014)  and Bloche-Daub et al., (2017) explains that loans are 
commonly written agreements of a temporary transfer of a goods or product (money 
usually) between two parties at least, with specific conditions in accordance to set 
terms (interest rates, return time, collateral, and more). In the case of the DR, the 
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financial institutions classify loans into consumer or personal, commercial and 
industrial loans. However, regardless of the end consumer, all loans in DR regarding 
RE are based on an instalment loan, as equal monthly payments need to be made.  
IE22 describes:  
“That I know there is no special loan for RE, the loans given are normal either 
commercial or personal loans that are handled normally depending on the reputation 
and guarantees that the company has and the relationship that the company has 
with the bank.”  
As the interviewee highlighted the loans are mostly based on reputation. The need to 
have an established reputation is an unspoken need that the financial institutions in 
the DR consider.  
Of this 60 % of  interviewees, 78% agreed that the financial institutions are ill-
prepared to fund RE projects, as EI18 said:  
“This will depend on the size of the project, small projects usually for personal use, 
the banks now have tools for this, but big projects the banks have no tools or money 
to handle these projects.”  
Also, 22% of the interviewees pointed out that currently, the banks are expanding to 
include green energy loans into their portfolio. EI16 explain that: 
 “Lately the local bank is getting more involved in investing in the energy sector”.  
However, 89% agreed that the loans in existence even the green loans are based on 
a normal, either personal or commercial loan and therefore have the same return 
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time and policies as a normal loan and therefore the green part is only a marketing 
strategy and not a real green loan. As one of the interviewee EI7 explains:  
“In the county, this area is very limited as the banks lend money as it is any other 
loan, short time for returns, high guarantee, they do not take into account the 
financial actives.” 
The DR Government and financial entities recently approved the use of   RE 
technology, specifically solar panels, as asset-backed security or collateral for the 
loan. However, this clause is one for auto-production and not for grand scale 
projects. This reflects the lack of RE market in the DR, lack of leadership and lack of 
law coherence, as financial tools are an instrument utilised by banks to have a share 
in the market. 
 The lack of availability of loans is the key challenge that the interviewees 
highlighted. this may be because financial tools and options are not transparent and 
very little knowledge of them is available to the population. For instance, as EI14 
explain:  
“In this area, I do not have much knowledge. I do know that some RE projects are 
done with a pool of banks like Popular and Banreservas, that banks have a fund or 
loan for this. I am not clear as it is not public.” 
The above statement highlights the lack of preparedness and leadership that the 
country faces regarding the change and implementation of RE.  In the RE loan, only 
the Popular bank in the DR offer this service, however, the loan offer is usually for 
solar panels for personal use, and the loan terms are the same of a personal loan.  
As EI20 explain: 
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 “the best thing that can be done is to enhance the local banks to invest into these 
projects, doing some or implementing some banking mechanism that would allow the 
local banks to finance with the guarantee of the government. However, the 
government is completely against this, something like sovereign bonds or guarantee, 
because this would reflect in the internal debt of the government if the government 
were to do this.” 
 A support mechanism needs to be designed, implemented and maintained in the 
DR to successfully diversify the energy matrix in the country. Most of the 
stakeholders are aware of this need for financial support as EI23 highlighted:  
“more financial support is needed from banks and financial institutions, given that 
few developers are able to finance all the investment with their own funds.” 
 This is a paradox for the DR as for the implementation of a new financial 
mechanism especially for RE investments by the stakeholder. Specifically, the 
government, need to possess a high level of understanding in some key subjects, 
such as:  
• The viability of the RE project or investment.  
• The life cycle and practical implementation of any Tax incentives. 
• Fundamental financial analysis (Donastorg, Renukappa and Suresh, 2017). 
• However, as EI20 explains, the government is reluctant to assume more than the 
bare minimum of responsibility for the sector outside of fossil fuel. However, EI14, 
EI21and EI24 highlight another loan or sub-loan type the bank pool loan: 
   “Pool of banks have been known to support RE projects.” 
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 As Gintschel and Hacketha (2004) explains bank pool loan (BPL) is a new form of a 
loan that allows companies to usually borrow up to $10 million from the USA, 
however, this will depend on the solvency of the company and banks, the type of 
project and return time. This loan is done by a group of banks that join for the sole 
purpose of this loan to minimise the risk that one bank would incur on and the loan is 
usually secured with a stock of the company or project. Currently, only one RE 
project in DR has been awarded and has successfully executed the loan and 
completed the RE project, the Bio-energy plant in San Pedro a province in the DR as 
EI21 explains: 
 “However, San Pedro Bio-energy was done with a pool of local banks, and in the 
end, the interest rates were set in dollars, and it works pretty well as the project was 
completed and it is working.”  
As no local financial entity wishes to invest alone in RE in the DR as the risks that 
the country represent are too high for one entity to support.   This last case is 
fascinating as it was done by an established Dominican corporation, that not only 
has an outstanding reputation in the country, but that has the solvency to cover the 
loan and hire the needed foreigner experts in RE for the project.  
This places all other projects in an uncomfortable situation, as the precedent is that 
loans will only go to establish, local and financially solvent companies. Restricting 
international investment and new investors in the area. The bank pool along with 
green loans seem like a possible solution to the financial difficulties that local 
investor face. However, many changes to the financial legislation and 
implementation in the DR need to be done, before these tools can be widely 
implemented and available for all. 
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6.2.1.2 Power Purchase Agreements (PPA) 
A power purchase agreement (PPA), or electric power agreement, is a contract 
between two parties, one which generates electricity (the seller) and one which is 
looking to purchase electricity (the buyer). The PPA defines all the commercial 
agreements between two parties, usually the government and a private contractor or 
business for the fulfilment of the energy demand and sale of electricity.  
This agreement covers from the beginning of the commercial operation, the 
schedule, penalty and payments of the delivery of electricity between the parties. 
However, the principal function of the PPA is to define the credit and revenue 
qualities that the project will generate ( Comisión Nacional de Energía, 2012; and 
Jenkins; Guevara, 2014 and Azzimonti, 2018). However, in the DR this financial 
policy is used more as a financial tool that a financial agreement. As shown in this 
study, 44% of the interviewees noted that PPA is an essential financial tool for 
implementing RE projects in the DR for instance, one of the interviewees (EI8) stated 
that: 
“what happens is that in normative there are contradictions. The normative forces 
you to have a PPA, and you do not always have a PPA. Financial institutions force 
you to have a PPA even to consider financing (Example of how by the time it comes 
to finance the project the PPA has to expire due to the long process to secure 
documentation and finance). You can always go to the spot market to sell, however 
with the oil prices going down the marginal price that can sell the energy at is very 
low. You need a PPA, and usually, this is awarded for five years, yet the financing is 
for 6-7 years, with this discrepancy between the two most banks refuses to finance 
the RE projects.” 
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As the interviewee explains without a PPA all financial resources through the local or 
national bank are limited and in most of the cases will have the financial aid refused. 
As EI14 said:  
 “The PPA is a necessity because it is your way to get a guarantee for 
finance.”  
Moreover, EI2 explains further:  
“The first RE project was done without a PPA, but in this country, if you want to have 
finance from a bank the first thing that they ask for is a PPA and how long and how 
much is your PPA for, if you do not have a PPA you will not get finance from any 
financial institution in the country.” 
As EI2 highlighted the first RE project in the country was done without a PPA. This 
indicates that PPA is essential for local financial aid, it is not essential for the 
success of the RE project, as 93% of the 44% interviews that had knowledge 
regarding PPA’s agreed with EI12 regarding the non-critical need of a PPA, as they 
highlighted that over 90% of the RE projects that have been successfully 
implemented in the country have been with private or international funds and later 
received a PPA and only 10% of the projects have been completed with the support 
of the local banks and a PPA before financing.  
However, 7 % of the interviewees, contradict this claim as the knowledge they 
possess indicates that without a PPA no RE project can be done, as no local 
financial entity wishes to acquire the risk of financing RE projects due to the lack of 
support from the government and the countries financial risk category worldwide. As 
a consequence of this risk, the PPA which should be a financial agreement has 
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become a requirement for the financial aid need to implement RE in the DR. 
However successfully, 100% of the interviewees highlighted that obtaining a PPA is 
a challenge in itself. As EI21 highlights: 
 “The biggest problem is the PPA because with the current prices in the spot market 
for RE is not rentable.” 
The DR has no plans to change the manner in which the energy sector is managed, 
and in 2018 alone 10 PPA have been awarded not all for RE. However, 9% of the 
44% interviewees understand that the way to move forward in the RE sector and the 
energy sector, in general, is to remove the PPA’s and replace them with a better 
system. As EI14 explains 
 “Seeing the experience in Latin America the PPA is not a working plan. A better way 
is to do auctions as you get more projects at a good price.” 
 Energy auctions have shown to have a better success rate and positively impact the 
economy while enhancing the RE market in the country's that are implemented. 
Energy auctions as Ming et al. (Lucas, Ferroukhi and Hawila, 2013) highlights are 
more transparent policy mechanisms of awarding power purchase agreements and 
allowing for the competitive nature of the business to emerge and for a better price 
per kilowatt to be negotiated. 
6.2.1.3 Tax Incentives and RE cost 
With current advancements in RE technologies, many countries have stabilised the 
investment for RE and are on par with fossil fuel. However, for developing nations 
this is not the reality as in many countries Renewable energy investment still 
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demands large initial capital costs. Therefore, many governments have implemented 
incentives and tax exemption regulations to encourage investors and energy 
generators to implement RE ( Ng and Tao, 2016 and Azzimonti, 2018.). In the DR, 
the 57-07 law regulates all the incentives, 20% of the stakeholders interviewed view 
the law as a financial tool and not the financial policy that it represents (Comisión 
Nacional de Energía, 2012). Of this 20% of stakeholders, 77.7% considered the law 
unstable due to the rapid reforms that the regulation has had, along with the 
reduction and cuts of the incentives. As EI12 highlights 
 “From an economic point of view, there is no stable incentive, because a 
government that changes a law after only four years of the creation of the law, when 
the life cycle of that law was of 10 years, in one month and took away.” 
This demonstrates the lack of faith and trust in the government’s leadership and 
management that stakeholders have and at the same time represents a challenge to 
be overcome to enhance the implementation of RE in the DR. As EI7 explains: 
   “The main challenge is the incentive or investment.”  
Moreover, EI13 agrees by saying:  
“The change in the incentives in 2012 that reduced the incentive and slowed down 
the RE.” 
However, 22.3% of the 20% of the interviewees do not agree that the reform and 




 “However, the initial cost for investment in RE has also been cut in half and in a 
way, this balance the reform out, if the initial cost of investment had remained high, 
then the cut of incentives would have turned the RE market back to zero. Yes, the 
development would have been greater if the incentive had not been cut.” 
 However, the perception and reality of the impacts of the reduction and reform of the 
law that regulates the RE in the DR reflects an inner conflict of the management and 
leadership of the sector that derails possible investors, diminishes the market value 
and delays the RE in the country.  
 
 
6.2.1.4 International Aid or loans 
With the current climate change situation, many countries have come together to 
tackle the issues, while at the same time financially stable countries have been 
offering aid to the rest. From the Kyoto agreement to the Paris accord more than 300 
billion US dollars have been set aside for international help and loans in the RE area 
for developing nations to aid in reaching the millennium development goal (MDGs) in 
renewable energy.  
The EU alone has promised over 51€ million for the Caribbean and €9.3 million for 
DR alone (Kavanagh, 2016).  However, knowledge of this aid and loans is 
insufficient, and the requirements are very restricting as the DR has been 
categorised by the UN as an upper middle-income country based on the gross 
national income (GNI) of 2012 (International Renewable Energy Agency, 2016). 
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Consequently, of this categorisation, many of the aids requested by private investors 
and the government have been denied and instead the country qualifies for many 
loans that promote a debt economy in the country. However, 24% of the 
stakeholders are in possession of international aids and loan information, as several 
interviewees explain: 
EI11 “Most international aid is from companies that want to come and implement a 
project here, but the funds for us to access internationally are very limited. the 
requirements are very high and complicated.” 
EI20 “Mostly is a pool of international banks that mostly provides financial aid for 
renewable projects.” 
EI21 “To the date, the majority of the projects have been done with international 
financing.” 
EI22 “however, the big projects that have been done in the DR have almost all been 
done with international bank financing”. 
24% of stakeholders agree that international aid is needed. However, the 
interviewees had limited knowledge and information regarding the carbon credit and 
UN loans, which the country does qualify for along with EU loans for renewable 
energy development in developing nations. 
6.2.1.5 Asset-Backed Securities (ABS) 
Asset-backed security (ABS) are bonds or notes backed by financial assets. 
Typically, these assets consist of receivables other than mortgage loans (credit card 
receivables, auto loans, manufactured-housing contracts and home-equity loans). 
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The ABS differ from other bonds in that their solvency is derived from other sources 
than the ability of payment of the originator (Ng and Tao, 2016).  
Financial institutions that originate loans—including banks, credit card providers, 
auto finance companies and consumer finance companies—turn their loans into 
marketable securities through a process known as securitisation (Lee and Zhong, 
2015). In the DR the ABS have not been fully implemented, in 2011 the government 
approved and disseminated the 189-11 law for the development of the mortgage 
market and trust. In this new law, ABS was defined and contemplated, yet they have 
not been implemented in the country. 
The company AES energy distributer that owns several energy projects in the DR 
have been partially promoting the need to include this financial tool in the local 
financing entities portfolio. However, research uncovers that only 8% of interviewee 
had any knowledge regarding ABS and 100% of this 8% confuse this term with 
collateral backing for loans. As EI14 highlights: 
“Last year for auto- production a regulation was approved to re-classify the assets for 
solar panel, making 80% of the solar panel now able to be financed with lower 
interest and the down payment is only 20% before it was inverse.” Alternatively, as 
EI11 “Also in the DR, now is when we are taking solar panels as assets for loans, 
just recently a piece of legislation came out allowing banks to take a solar panel as 
an asset-backed, but it still has not been implemented. Several years ago, the issues 
were the price of technology. However, the prices for RE have gone down. Now the 
problem is the cash flow to get the technology”. 
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 This confusion in simple financial terms demonstrates the lack of understanding of 
the financial tools, the need for transparency of local financial entities and a 
comprehensive RE education of the stakeholders, this includes more than just the 
awareness of RE technologies. On the other hand, the DR does possess and 
implement collateral banking for loans as Bloche-Daub et al., (2017) explain a 
property or other asset that a borrower offers as a way for a lender to secure the 
loan. If the borrower stops making the promised loan payments, the lender can seize 
the collateral to recoup its losses.  
Since collateral offers some security to the lender, loans that are secured by 
collateral typically have lower interest rates than other loans. However, for RE in the 
DR, the interest rates have not decreased, the loans are still considered hard 
regarding interest rates and returns. Also, this loan is only available for auto-
production (Personal use), and only one to two banks in the DR have this credit line 
available. However, the interest rates range from 13.65% to 18.95% depending on 
the type of RE technology, initial down payment, credit history, amount of the loan 
and return time (which is from 5-10 years) in comparison to the RE loan in the UK, 
China and India that are between 3.5%-11.5% from Natural Energy Sources (NES). 
A possible solution for these hard loans would be the implementation of soft loans for 
RE. A soft loan is a loan with a below-market rate of interest (Guerrero-Liquet et al., 
2016). This is also known as soft financing. Sometimes soft loans provide other 
concessions to borrowers, such as long repayment periods or interest holidays. Soft 
loans are usually provided by governments for projects they think are worthwhile. 
184 
 
6.2.1.6 Capital Grants 
The first financial tool that many countries use for financing RE is Capital grants, as 
the World Bank (The World Bank and Climate Investment Funds, 2013) explains this 
is a contribution usually by a government to an independent governmental body or 
authority to cover part of the cost of the latter's facilities (as federal grants for 
highways or public housing). In the DR, several funds have been created because of 
different Government measures. for example, with the PETROCARIBE contract with 
Venezuela, a RE public fund was created with 5% of the supposed savings that the 
agreement was created for the DR, yet it has never been implemented (Group, 
2016).  
Also, with the creation and implementation of the Energy law (Law 102 of the DR) 
another 5% where to be allocated for the fomenting of alternative energies in the 
country. Both funds are obscure to the population, as the research showed 0% of the 
interviewed participants had any knowledge of these funds, their availability or how 
to apply for them.  This lack of transparency contradicts the national goal to reach 
25% of RE by 2025 as it diminishes the investment and narrows financial options for 
current and future investments. At the same time, it sends a message to the financial 
entities of a lack of commitment and support of the RE.  
The most obvious and widely publicized barrier to renewable energy is cost—
specifically, capital costs, or the upfront expense of building and installing solar and 
wind farms. Like most renewables, solar and wind are exceedingly cheap to 
operate—their “fuel” is free, and maintenance is minimal—so the bulk of the expense 
comes from building the technology. 
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The average cost in 2017 to install solar systems ranged from a little over $2,000 per 
kilowatt (kilowatts are a measure of power capacity) for large-scale systems to 
almost $3,700 for residential systems. A new natural gas plant might have cost 
around $1,000/kW. Wind comes in around $1,200 to $1,700/kw. 
Higher construction costs might make financial institutions more likely to perceive 
renewables as risky, lending money at higher rates and making it harder for utilities 
or developers to justify the investment. For natural gas and other fossil fuel power 
plants, the cost of fuel may be passed onto the consumer, lowering the risk 
associated with the initial investment (though increasing the risk of erratic electric 
bills). 
However, if costs over the lifespan of energy projects are taken into account, wind 
and utility-scale solar can be the least expensive energy generating sources, 
according to asset management company Lazard. As of 2017, the cost (before tax 
credits that would further drop the costs) of wind power was $30-60 per megawatt-
hour (a measure of energy), and large-scale solar cost $43-53/MWh. For 
comparison: energy from the most efficient type of natural gas plants cost $42-
78/MWh, coal power cost at least $60/MWh. 
Even more encouragingly, renewable energy capital costs have fallen dramatically 
since the early 2000s and will likely continue to do so. For example: between 2006 
and 2016, the average value of photovoltaic modules themselves plummeted from 
$3.50/watt to  $0.72/watt—an 80% decrease in only 10 years. 
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6.2.1.7 Private Investment 
Regarding venture capital, as Azzimonti (2018) demonstrates, is a financial tool that 
defines the capital that investors facilitate to new (startup)  and small but established 
companies that are believed to have long-term growth potential, making then a 
business opportunity. Venture capital comes from wealthy investors, investment 
banks and any other financial institutions. However, it does not always take just a 
monetary form, it can be provided in the form of technical or managerial expertise. In 
the DR, this tool is present in all renewable projects as 90% of the projects have 
been financed almost in its entirety by the private sectors own capital. As 87.5% of 
the interviewers noted the financial process for a RE project is practically non-
existent. As EI12 explains:  
“In the beginning, we did not have any financial support because no market had 
been created, to such a degree that the first wind farm was developed with private 
investment completely no financing what so ever.”  
Although several RE loans are now in play, these loans are the same as a personal 
loan and are only available for auto-production (Individuals who wish to have solar 
panels in their house). However, this is not available for big projects. Other factors 
that interviewees marked were: (a) Reputation: financial institutions will not even 
consider your project if you do not have a business reputation in the country and for 
RE you need the specific area of expertise. (b) The need for a Power Purchase 
Agreement (PPA) from the government to guarantee the project. Contradictorily, this 
life cycle of the PPA is not enough to complete the phase of permits and finance, the 
life cycle of 5 years discourages financial institutions to invest in RE, along with the 
lack of a fair market and reputation of the country and precisely the lack of 
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leadership of the government makes this a compulsory part yet one that discourages 
financial entities. 
 
6.2.1.8 Renewable Energy Portfolio 
As per Tampier and Beaulieu (2006), Dolezal et al. (2013) and Ng and Tao (2016) a 
renewable portfolio standard (RPS) or renewable energy portfolio (REP) is a 
regulation to aid the diversification of the energy matrix in a country and enhance the 
RE development by increasing the generation of energy from RE sources. This 
regulation creates an obligation mechanism on the electricity supply to generate a 
specified fraction of their energy from RE. Tampier and Beaulieu (2006) explain this 
regulation has worked in many countries, such as USA, UK, Belgium and many 
more.  
This measure tends to allow more price competition between different types of 
renewable energy but can be limited in competition through eligibility. Those 
supporting the adoption of RPS mechanisms claim that market implementation will 
result in competition, efficiency, and innovation that will deliver renewable energy at 
the lowest possible cost, allowing renewable energy to compete with cheaper fossil 
fuel energy sources. In the DR, the RE portfolio is one of the political measures 
taken to aid in the implementation of alternative sources as it is mention in the 
national strategic plan of the country for 2030. However, of the stakeholders only 4% 
had any knowledge of this measure, as EI8 explains:  
“The creation of a project investment portfolio, we have many investors, yet they do 
not have the financial means to do it. Is a financial issue; we have been working with 
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the superintendent de Bancos to reevaluate asset so that loans can be better 
financed.”  
Moreover, the government has created the measure but not any of the financial or 
political tools that this measure needs to be implemented and to promote the take-up 
of the RE market or projects. 
6.2.1.9 Mutual Funds 
Mutual funds as Bobinaite and Tarvydas (2014) explains is an investment 
programme funded by shareholders that trade in diversified holdings and is 
professionally managed. In this aspect, only 12% of the interviewees had any 
knowledge, as this is a new trend in the DR and one that as EI2 explains:  
“one of the new financial trends in the Dominican Republic is mutual funds but it is 
something that is just starting is very new what’s right now in the Dominican Republic 
is fix Rent fix income bonds commercial paper all other financial trends are difficult to 
implement in the Dominican Republic due to the economic limitations that the 
population has and the access and offers that the banks have for such endeavours”  
Moreover, EI24 said: 
“Co-financing is available.” 
Furthermore, EI20 further highlighted: “Some local banks provide financing to 
projects that are not too big. Meaning small projects below ten megawatts, projects 
above that I would say that a mutual fund or pool of banks can do it but at high rates 
and the company needs to give not only collateral but enough guarantee, not just the 
concession they have to give the project as collateral.” 
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The comments and percentage of the interviewees that had any knowledge 
regarding mutual funds show that the population has not been informed and as the 
stakeholder highlighted are difficult to implement due to the economic limitations and 
lack of marketing options from the banks to the public. 
6.3 Financial barriers, drivers and critical success factors 
After understanding the financial policies and tools that exist in the DR, the next 
critical step is to identify, categorise and analyse the financial challenges or barriers, 
along with the financial drivers and critical success factors of RE projects in the DR. 
As can be seen in Figure 6-1. Financial challenges in the DR based on interviews, 
was done with stakeholder in the energy sector of the DR. With this foundation six 
challenges were highlighted: (1) Lack of RE loans is the main challenge with 50% of 
the interviewees highlight this a the key issue of the lack of development in the RE 
sector in the country, (2) Lack of knowledge is the second critical barrier, 33.33% of 
the interviewees had minimum to no knowledge regarding the financial policies or 
tools for RE projects, demonstrating the lack of information and resources that have 
been assigned by the government for the promotion and development of the RE 
market. As one of the interviewees explained:  
“I do not have much knowledge in this regard, while we were constructing our first 
project there was much competition yet this was the only project to be realised while 
all the others are stuck for what reasons I can only speculate, maybe lack of support 
or finance.” 
 (3) The third key challenge is the lack of financial guarantee, as 33.3% of the 
interviewees explain that a PPA is essential in the RE project. Even though the PPA 
190 
 
is an agreement in the DR is uses as a financial tool as without it the chances of 
having a successful project are minimal. (4) The fourth challenge in the DR is the 
reduction of the tax incentives, with the reform of the 57-07 law in 2012 where the 
incentives were cut from 75% to 40%, this government decision impacted the RE 
investment and projects that had been submitted and approved as of the 800mw of 
RE that have been approved only 25% of them have been implemented. As the 
interviewees pointed out:  
“The change in the incentives in 2012 that reduced the incentive and slowed down 
the RE investment also the lack of knowledge in RE and the lack of education in this 
type of energy.”  
this opinion is shared by 22.2% of the stakeholders as the research shows.  While 
the fifth challenge is lack of RE technology assets recognition. This was only 
considered by 11.1% of the interviewees, and the sixth challenge is the interest rates 
and returns time. This was only highlighted by 5% of the stakeholders, 
demonstrating the lack of knowledge in the area along with the lack of development 




Even with the challenges presented in Figure 6-1. Financial challenges in the DR 
based on interviews) the DR has a growing investment into RE, around 900 MW of 
RE projects have been approved along with several expansions of the projects 
already in services (Group, 2015). In accordance with the interviews, the key drivers 
can be seen in Figure 6-2.Financial drivers for the DR based on the interviews) in 
order of importance. These drivers are the key to promoting and developing a RE 
market in the DR. As these drivers represent the attractive features of the RE 
projects that must be increased and maintained. Interviewee EI23:   
“And for the banks to lend the money, the projects have to have a more or less 
assured financial return so that the project can repay the loans.” 
 
Financial Challenges 
Lack of RE Loans 
Lack of knowledge 
Lack of Financial 
Guarantee 
Reduction of Tax 
Incentives 
Lack of RE Technology 
Assets Recognition 
Interest Rate and Return 
Time 
Figure 6-1. Financial challenges in the DR 
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In this area of drivers, the interviewees were more knowledgeable as 72% agreed 
that the most important driver is the financial gain from this business opportunity. 
These financial drivers are based on the financial tools, agreements and policies 
available in the country, regardless of the knowledge of the population. For these 
drivers to work, several critical success factors must be monitored, and key 
performance indicators must be created to assure the correct and successful 
implementation of the financial aspects of a RE project, as can be seen in Figure 
6-3. Financial CSFs for the DR based on the interviews) the CSF’s were built based 
on the interview’s knowledge and the available financial stability and information of 
the DR, considering the successful and unsuccessful projects implemented in the 
country regarding renewable energy in the last ten years. 
6.4 ISM analysis and modelling 
In this case, the financial tools from the literature and the ones from the interviews 
where aligned. However, the ISM was performed to confirm the importance and 























tool (loans) and the interviews provided eight financial tools. For that purpose, Table 
6-2. Coding for SSIM Matrix for financing the implementation of renewable energy 
projects was made in order to create Table 6-3. SSIM Matrix for financing the 
implementation of renewable energy projects. 
Table 6-2. Coding for SSIM Matrix for financing the implementation of renewable 
energy projects 
Coding Financial tools available for the Renewable Energy projects in the Dominican Republic 
F1 Loans 
F2 Power Purchase Agreements (PPA) 
F3 International aid and loans 
F4 Incentives and cost of RE 
F5 Mutual Funds 
F6 Asset-Backed Securities 
F7 Capital grants 
F8 Private investment 
Table 6-3. SSIM Matrix for financing the implementation of renewable energy 
projects 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 - X X A O X V V 
F2 - - X V V V V V 
F3 - - - X O O O O 
F4 - - - - V V V V 
F5 - - - - - O O V 
F6 - - - - - - O V 
F7 - - - - - - - V 
F8 - - - - - - - - 
 
 
Once the linkage or lack of has been identified in the SSIM matrix then the Table 
6-4. Reachability matrix for financial tools in the Dominican Republic was made by 
replacing the letters by their counter binary equivalent. This matrix will allow us to 




Table 6-4. Reachability matrix for financial tools in the Dominican Republic 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 1 1 0 0 1 1 1 
F2 1 1 1 1 1 1 1 1 
F3 1 1 1 1 0 0 0 0 
F4 1 0 1 1 1 1 1 1 
F5 0 0 0 0 1 0 0 1 
F6 1 0 0 0 0 1 0 1 
F7 0 0 0 0 0 0 1 1 
F8 0 0 0 0 0 0 0 1 
 
Table 6-5. Reachability Matrix with Transitivity checked 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 1 1 0 0 1 1 1 
F2 1 1 1 1 1 1 1 1 
F3 1 1 1 1 0 1* 0 1* 
F4 1 0 1 1 1 1 1 1 
F5 0 0 1* 1* 1 1* 0 1 
F6 1 0 0 0 0 1 0 1 
F7 0 0 0 0 0 0 1 1 
F8 0 0 0 0 0 0 0 1 
Note: 1* entries are included to incorporate transitivity 
 
After transitivity of the matrix has been check the reachability matrix is transformed. 
In the case of the financial tools for RE in the DR, the matrix is only slightly affected 
as can be seen in Table 6-5. Reachability Matrix with Transitivity checked. 
 
The binary matrix allows for the importance of the different tools to be determined as 
Table 6-5. Level of partition Matrix for financing the implementation of renewable 
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energy projects was created and allows for a graphical representation to be built 
Figure 6-4. ISM based model for financing the implementation of renewable energy 
projects. 
Table 6-6. Level of partition Matrix for financing the implementation of renewable 
energy projects 
i/j Reachability set Antecedent sets Intersection set Level 
F1 1,2,3,6,7,8 1,2,3,4,6 1,2,3,6 3 
F2 1,2,3,4,5,6,7,8 1,2,3 1,2,3 5 
F3 1,2,3,4 1,2,3,4 1,2,3,4 3 
F4 1,3,4,5,6,7,8 2,3,4 3,4 4 
F5 5,8 2,4,5 5 4 
F6 1,6,8 1,2,4,6 1,6 2 
F7 7,8 1,2,4,7 7 2 
F8 8 1,2,4,5,6,7,8 8 1 
These models reveal that PPA’s are the most important tool based on the analysis 
and contradicting the literature and 60% of the interviewees. Also, this tool opens the 
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Figure 6-4. ISM based model for financing the implementation of renewable energy 
projects 
6.5 Summary 
This chapter has addressed the fourth research objective and question: 
“To explore the essential renewable energy-related financial tools and policies 
initiatives that have been or planned to be implemented in the Dominican Republic.” 
“What essential financial policies and tools are available for implementing renewable 








This chapter discusses the financial tools and policies in the Dominican Republic 
available for the development of renewable energy projects. However, these tools 
and policies have not been fully implemented, and some of these tools have not 
been implemented at all in the renewable energy sector. The main policy in effects is 
the incentives, and the main tool in effect is the hard loan. This chapter presents the 
need for diversification in the creation and implementation of financial tools for the 
development of renewable energy projects. By analysis the theory and the interviews 
with key stakeholders, it can be inferred that the lack of support from the government 
in the renewable energy sector has provoked that the financial institutions in the 
Dominican Republic remain on the sidelines of this sector (Table 6-6. Summary of 
the financial status in the DR regarding RE based on the interviews). To better 
understand their behaviour and the reason why so many of the project failed the 
challenges that the developers face must be analysed, and therefore the next 
chapter will discuss the challenges.  
Table 6-7. Summary of the financial status in the DR regarding RE based on the 
interviews 
Financial tools in the 
DR for RE 
Financial barriers in 
the DR for RE 
Financial Drivers in 
the DR for RE 
CSFs in the financial 
sector of DR for RE 
Loans 
Lack of RE loans 
PETROCARIBE funds 
and RE government 
funds 
RE energy loan and 
project bundling 
 
PPA Lack of financial 
guarantee Low cost 
Government 
Guarantor 
Incentives and cost 
of RE 
Reduction of Tax 
incentives Tax incentives 
Market value and 
Regulation of RE 
 
International aid and 
loans Lack of knowledge International aid 
Asset-backed 
security 
Lack of technology 
asset-bracket 
Increase returns 
RE asset recognition 
Capital Grants 
Interest Rates and 
return times 












Chapter 7 . Challenges of implementing RE projects in the 
DR 
7.1 Introduction 
This chapter discusses the findings regarding the challenges that were identified by 
the research.  The main challenges that renewable energy faces are discussed in 
Sub-section 2.12 of Chapter 2 the literature review. This chapter deals with 
challenges that the Dominican Republic faces based on the 25 interviews conducted 
to the stakeholders. This chapter tries to answer the fifth research question:  
“What challenges does the implementation of renewable energy projects faces in the 
Dominican Republic?” 
Linked to the fifth research objective: 
“To study and record the challenges of implementing renewable energy projects in 
the Dominican Republic.” 
The challenges are presented in 2 phases: a general phase dealing with a 
generalize definition and presentation of the challenges and then the second phase 







To quote Newton: 
“For every action, there is an equal and opposite reaction.” 
In implementing renewable energy in the Dominican Republic, the projects will face 
opposing forces from different areas created by the status of the electricity sector in 
the Country. Because of these opposing forces, the literature was analyses along 
with the interviews and themes of challenges because apparent and was quantified 
with content analysis, as can be seen in Table 7-1. Challenges to implementing 
renewable energy projects.) the challenges from the researcher sources prove to be 
mismatched while the literature provided with three generalized categories: (1) 
Regulatory Framework Challenges, (2) Institutional and Economic Challenges and 
(3) Technical and Non-technical losses. 
 The interviews were more detailed providing eight critical challenges that were faced 
and will continue to face when implementing renewable energy in the Dominican 
Republic: (1) Renewable energy law implementation (2) renewable energy micro and 
macro market (3) financing (4) Technical and technological challenges (5) leadership 
for renewable energy (6) permit solicitation-acquisition-process (7) renewable energy 
knowledge availability and (8) land acquisition. It can be argued that the challenges 
from the literature encompass the ones from the interviews and to see the 








Percentages No. Challenges from interviews No.25 Percentage 
1 Regulatory 
Framework 
54.54% 1 RE law implementation 23 92.00% 
2 RE micro-macro Market 23 92.00% 




54.54% 4 Technical and technological 17 68.00% 
5 Leadership for RE 17 68.00% 





54.54% 7 RE knowledge 12 48.00% 
8 Land Acquisition 7 28.00% 
 
7.3 Renewable energy law implementation 
Renewable energy law is a political framework created by the government to rule 
over the development, commercialization and implementation of all types of 
renewable sources (solar, wind, geothermal, tidal, biomass and more). However, the 
renewable energy law for the Dominican Republic 57-07 mostly address the 
incentives for solar and wind, as the name of the law implies: Law 57-07 about the 
incentives for the development of renewable energy and its speciality regiments. 
This law was drafted based on the renewable laws in Europe, specifically the 
Spanish, German and French laws. It was placed in effect in 2007 and then reformed 
in 2012. (See Table 7-2. Law 57-07 of alternative energy sources in the Dominican 







Table 7-2. Law 57-07 of alternative energy sources in the Dominican Republic 
Law Main objectives Scope for renewable Incentives Reform 
Law 57-07 (a) to increase the 
diversity of energy 
sources. 
(b) reduce dependence 
on imported fossil fuels. 
(c) stimulate private 
investment in renewable 
energy. 
(d) ensure that private 
investments comply with 
rules and regulations. 
(e) mitigate the negative 
environmental impacts 
of fossil fuel generation. 
(f) promote social 
community investment in 
renewable energy 
projects. 
(g) contribute to 
decentralization of 
power and bio-fuel 
production to increase 
the market competition 
and 
(h) contribute to the 
achievement of goals of 
the National Energetic 
Plan, especially those 
related to renewable 
energy. 
a) Wind less than 50 
MW. 
b) Small and micro-
hydro are less than 5 
MW. 
c) Solar installations 
(photovoltaic) of any 
size. 
d) Electric plants using, 
bio-mass as the main 
fuel source, at power 
capacity less than 80 
MW. 
f) Biofuel plants 
(distilleries or 
bio-refineries) of any 
production volume. 
g) Energy farms, 
plantations or 
agroindustry 
infrastructures of any 
kind destined for the 
production of biomass 
for energy generation. 
h) Installations for the 
exploitation of ocean 
energy. 
i) Solar thermal for 
water heating or space 
cooling. 
1. Exemption from 








expressly listed in 
the law. 
3. Exemption from 
income tax for up 
to ten years until 
the year 2020. If 
the income comes 






the law, 35% of 
local content is 
necessary. 
4. A 5% tax 
reduction on 
interest on foreign 
financing of RE 
projects. 
5. A single tax 
credit of up to 75% 
(depending upon 
the energy 
technology) on the 
cost of capital 







use, up to 500 kW, 
can apply for 
financing at lowest 
market rates, for 
75% of the total 
cost. 
In 2012 with 















as the Tax 
Credit from 





articles 10 and 
23 related to 
the incentives 
of the income 






In 2015 the 
Article 5 of the 
Law was 
modified: the 
size of biomass 






up to 150 MW 
allowing the 
collusion with 
other sources if 
the biomass 
and the USW 
mean at least 









 Both the literature (54.54%) and the interviews (92%) signalled the law as a 
challenge for different reasons. But how could it be that a law that was created to 
implement the renewables by a challenge? The problem is not the law itself, but 
rather how it was worded and what was left out of the law, as EI11Explain: 
“The law 57-07 is an excellent law for the region. However, we need to keep 
legislating, and we need to support better the law is still very abstract. some points 
depend on how you interpret them, they are not very clear, and we need more 
government support. The law 57-07 is an excellent law but has many gaps even 
though it has gone through a lot of modifications.” 
And EI15 agrees: 
“Lack of transparency, as a sector it is very ambiguous the infrastructure is not clear. 
However, this can only be done if the country’s government is not ambiguous in its 
dealing regarding renewable energy.” 
As the interviews highlighted the 57-07 law has ambiguity in its ruling, that create a 
lack of trust from the investors in the implementation of renewable energy. Also, the 
literature and the interviews both stress the conflict of the different laws of the legal 
framework of the Dominican Republic.  
As Konold (2015) the country is in a constant state of reform, as with every four 
years a new president and party take the position of governing the country, and this 
brings forward a new group of goals and plans for the country. This change in 
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government can mean the termination of a project at any stage and the reform of any 
plan or law.  This also means the implementation of new laws without reviewing any 
conflict with other laws. As EI15 said. 
“Conflict in the implementation of the legal framework, the ambiguity when it comes 
to design, and actual execution of the project are the biggest challenges regarding 
the legal framework in the Dominican Republic.” 
This is a challenge that the government of the Dominican Republic will need to 
address. Some recommendations are provided in Chapter 11. A more in-depth look 
at the laws in the Dominican Republic, see Chapter 2. 
7.4 Renewable energy micro and macro market 
Table 7-3. Challenges in the renewable energy macro and micro market 
Challenges-RE micro-macro Market from interviews No. 23, (92%) Percentage  
Development 13 56.52% 
Status or stage 10 43.48% 
Micro 4 17.39% 
PPA 4 17.39% 
Macro 3 13.04% 
Competitiveness 3 13.04% 
Spot market 2 8.70% 
The renewable energy market, according to (Ochs, 2011) is an economic system in 
which the decisions regarding investment, production and distribution are guided by 
the price signals created by the supply and demand needs of a nation, region or 
area. In the case of the Dominican Republic, the government tried to include the 
renewable energies in the existing energy market with the creation of the law 57-07 
and defining in the law the prices in a Feed-in Tariff rate (see Table 7-4. Renewable 





Table 7-4. Renewable energy prices under Feed-in tariff rates of the 57-07 law 
Energy source Feed-in Tariff 
(U.S cents per 
kWh 
Spot Market (U.S 
cents per KWh) 
Wind Connected to the grid 12.5 18 
self-generation for sale to 
the grid 
4.9  
Solar self-generation greater than 
25 kW for sale to the grid 
10  
greater than 25kW 
connected to the Grid 
53.5 17.5 
Less than or equal to 25 kW 




Connected to the grid 10  
self-generation for sale to 
the grid 
4.8  
Biomass Connected to the grid 11.6  






For sale to the grid 8.5  
 
However, this did not have the reaction the government wanted, nationally or 
internationally. In the local environment, the distribution company owned by the 
government considered the rates too high to be able to be implemented. In the 
international environment these rates, especially for solar were considered unreal 
and inapplicable, as for example, Germany pays U.S 0.40 cents for ground mount 
solar energy and 0.49 for a roof-top generation, and United Kingdom pays U.S 0.50 
cents for standalone between 10-50 kilowatts. Because of the unrealistic FIT prices 
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to date, no renewable energy project has been implemented relying on these FIT 
policy prices and this policy is considered non-operational in practice.  
In the spot market, the Dominican Republic is also paying more for renewables as 
the wind gets a price of U.S 0.18 cents per kWh and the international average is U.S 
0.14 cents per kWh.  
Although the literature does not treat the market as a challenge to be overcome the 
interviewers revealed another story. As 92 % of the participants, highlighted that not 
just the status of the market was a challenge but the fact that the market is barely 
created, as EI15 said: 
“The market is initiating, the market has just taken the first steps and this is due to 
local interest (example of how the energy is blocked by companies that are based 
with fossil fuel and have government interest) (example of how the latest projects to 
be approved by government have all been based on fossil fuel and how international 
investment had been blocked by geopolitical purposes)” 
Or as EI4 highlighted: 
“Is there a phase before the initial phase, because it hasn’t even started in the 
Dominican Republic. For a market to exist the country needs to recheck the law, 
renewable energy should be first when it comes to generation and continue with the 
incentives for people that wish to developed renewable energy projects.” 
However, this challenge is not just about the status of the market, based on the 
information and analysis of the interviews the challenge was further divided into: (1) 
development (2) Status or stage (3) Micro (4) PPA (5) Macro (6) Competitiveness 
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and (7) Spot market (see Table 7-3. Challenges in the renewable energy macro and 
micro market). This categorization of the areas that compose an economic market, 
made for an easier understanding of the Dominican market. 
• Development: As explaining the renewable energy market has not been properly 
developed in the Dominican Republic, the 57-07 law needs to be reform again as 
in 2017 its natural life cycle ran out and it was given an extension until 2020 to be 
renewed. However, this law needs more than just to be renewed; the market for 
renewable needs to have the levelized cost of electricity calculated so that proper 
rates can be allocated in the market for renewables. Allocations, for the entrée 
into the market of the local financial entities as currently, they have remained in 
the side-lines of renewable energy, mostly due to the lack of proper market 
development by the government. As EI19 explain: 
“The energy market is in diapers, I worked in the first renewable energy project, and 
that was 5 years ago, and the market is still underdeveloped, it is still very new.” 
• Status or stage: as can be inferred from previous examples of the views of the 
participants the status of the market is new or beginning yet this is not the opinion 
of all the participants. The perception of the market changes depending on the 
sector the participant is from. The participants from the private sector considered 
the market to be in an initial stage while the participants from the public sector 
considered the market to be thriving. As EI7 said: 
“I believe that we are in plain boom and development of renewable. (Example of 
renewable plants that started that year, biomass and solar and second phases for 
both) this indicates an increase of an 8% in renewable energy in DR.” 
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This mismatch is an example of the dichotomy of perspectives that a simple market 
can have. However, it does not change the fact that out of 200 renewable energy 
projects approved in the Dominican Republic in the last 10 years, only 4 have been 
successfully implemented. As EI14 expressed: 
“I do feel that even though we have approved many projects they do not get done, 
we need to check this. Because what we approve and what has been done does not 
correspond” 
• Micro and Macro: the same mismatch can be said about the micro or auto 
production market and the macro or national generation projects. In this case, the 
dichotomy was not between the participants, but the discrepancy is between the 
growth of both areas of the market. As explained in Chapter 2 the Dominican 
Republic electricity sector has been for decades in a crisis state. As a result, the 
purchase of household auto-generation (Invertor with a pack of four to six battery 
pack and a group of solar panels) has become normalised.  
 
Due to the grey-outs, the population to mitigate the lack of energy has invested in 
Small fossil fuel plants. However, due to the noise, smell, maintenance and 
prices of the fuel, the majority has changed to inverters with 4-6 batteries and 
solar panels as a mitigation technique for the lack of energy. This has created a 
boom in the micro-renewable market. This growth has attracted the interest of the 
financial entities that now provide loans and assets backed loan based on solar 
panels (see Chapter 6 for a more in-depth financial review).  As EI8 expressed: 
“In the macro market level of a 10% that we should have we are at 3%  
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in the individual market is excellent more than 30,000 users of renewables.” 
The macro environment has not done so well, with the local financial entities still in 
the sidelines and the cause of the failure of so many projects a mystery for the 
government. 
• PPA: Power purchase agreement is a contract between the energy generators 
and the energy distributor or purchaser. In the Dominican Republic, this 
agreement is managed by the CDEEE as the institution responsible for energy 
distribution. However, very few companies have a PPA as the contract is usually 
made behind closed doors and the details of the energy agreement are not 
known to the public. However, this is contradicting as 17.39% the participants 
expressed that without a PPA the project could not move forward. As EI8 
expressed: 
 
“what happens is that in normative there are contradictions. The normative forces 
you to have a PPA, and you do not always have a PPA. Financial institutions force 
you to have a PPA to even consider financing (Example of how by the time it comes 
to finance the project the PPA has to expire due to the long process to secure 
documentation and finance). You can always go to the spot market to sell, however 
with the oil prices going down the marginal price that can sell the energy at is very 
low. You need a PPA, and usually, this is awarded for 5 years, yet the financing is for 





So, the PPA even though is an agreement, functions more like an all-purpose tool in 
the Dominican Republic. 
• Competitiveness: As International Renewable Energy Agency, (2018) 
competitiveness is the ability of business of delivering service or goods for their 
value to consumers or customer better than the competition. In the Dominican 
Republic’s macro market, the fossil fuel industry is already established with more 
infrastructure, expertise, reputation and support from the financial industry and 
the government. This establishes a presence in the market makes for a 
formidable obstacle for renewables to enter into the market to compete. Also, the 
fact that the electricity is not broken down for the consumers by energy source, it 
is broken down by different energy prices, as can be seen in Figure 7-1. 
Fragment of a Dominican energy bill. 
 
Figure 7-1. Fragment of a Dominican energy bill  
(Source CDEEE, 2019) 
 
Regarding the micro market is a different story. As the small sellers of auto-







“A lot of competition… a lot of capital… they bring the solar panels from 
somewhere... and they give credit to customers that I can’t do… Let’s say that a 
company offers a whole system installation and everything without an initial cost, and 
I can’t compete with that… and I don’t know how they handle their capital… if they 
have low interests… here we have a lot of Spanish companies installing solar 
systems… These companies land big projects since they come with experience with 
a established brand.  
• Spot Market: The spot market according to Maekawa et al. (2018) is a public 
financial trading market in which commodities are exchanged for immediate 
delivery, and it settles in 2-3 days. In the Dominican Republic at least 20% of the 
energy is traded through the spot market according to regulations from law 125-
01 (electricity law). This is done to settle the differences between the contracted, 
produced (according to merit order) and consumed electricity. The wind farm Los 
Cocos was built without a PPA so must sell the energy it produces in the spot 
market. As EI8 said: 
“You can always go to the spot market to sell, however with the oil prices going down 
the marginal price that can sell the energy at is very low.” 
7.5 Financing 
The financing challenges were rank by both the literature and the interviews in the 
middle, with 54.54% from literature and 84% of the interviews highlighting the 
different financial challenges. This is another example of how the literature 
generalised the information regarding renewables.  
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By simple comparison of the challenges identified by both, it can infer that the 
literature group together in three categories what the interviews detailed in eleven 
categories (see Table 7-5. Challenges in financing renewable energy projects). For 
this research, the challenges have been divided into four categories: 
• Financial tools: Loans, Incentives and cost, International aid, Mutual Funds, 
renewable assets recognition, capital access and private investment 
• Financial Policies: Portfolio 
• Agreement: PPA 
• Risk: Financial risk perception and reality and lack of knowledge 
Table 7-5. Challenges in financing renewable energy projects 
No. Financing challenges Percentage No. Challenge Financing from interviews No. 21 Percentage 
1 Loans 90.90% 
1 Loans 16 76.19% 
2 PPA 11 52.38% 
3 Incentives and cost 8 38.10% 
4 International Aid 7 33.33% 
2 lack of capital 81.81% 
5 Lack of knowledge 6 28.57% 
6 Mutual funds 3 14.29% 
7 RE assets recognition 2 9.52% 
8 Financial Risk 2 9.52% 
3 Lack of guarantee 81.81% 
9 Capital access 1 4.76% 
10 Portfolio 1 4.76% 
11 Private investment 1 4.76% 
 
7.5.1 Financial policies 
 According to Itskhoki and Moll (2019) financial policies refer to the regulations, 
supervision and oversight of the financial and payments systems, including the 
markets and institutions, with the purpose of promoting financial, stability, market 
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efficiency and client-asset and consumer protection. In the Dominican Republic 
regarding renewable energy three policies exist, which are:  Feed-In-Tariff (FIT), Tax 
incentives and RE portfolio. 
The DR possess three financial policies tools with the law 57-07 (Comisión Nacional 
de Energía, 2012) containing financial incentives in its core, along with FIT 
agreements and RE portfolio being part of the mission and vision of the country’s 
national development strategy. As discussed the FIT in tariff although an active 
policy is not implemented.  The tax incentives are administered by a group of 
entities. The 57-07 law created the National Commission of Energy, and this entity 
was supposed to administer and advise in regards to everything related to renewable 
energy.  
However, this is simpler said than done,  in the process of implementation several 
Dominican entities are involved, from the superintendency of electricity to the newly 
created ministry of mines and energies to the Dominican Distributor and the 
Dominican Transmission of electricity enterprise (ETED). With so many institutions 
involved the flow of the implementation should be faster and easier, instead the 
accumulation of entities makes the interpretation and implementation of the law 
muddle and complicated. In regards, to the interviews, only 4% identified the 
renewable energy portfolio as a challenge, and only 38.10% identified the incentives 
as a challenge.  
Feed in Tariff: Feed-in tariff (FIT) is a financial policy or legislation that provided 
financial incentives to renewable energy projects developers by setting a fixed price 
for the sale of the energy generated from the renewable source. Some of the 
advantages are: Financial certainty, more cost-effective, less bureaucratic, 
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generates more competitiveness, more jobs and is fast to implement (Abolhosseini 
and Heshmati, 2014). However, as discussed, the DR did not set a realistic price 
range for the FIT and it's yet to be implemented. 
Renewable energy portfolio standards: As per (Patterson, 2013) renewable energy 
portfolio standards (RPS) is a policy that requires electric generators to supply to the 
distributor and consumers a specific amount of energy load from renewable energy. 
In the DR the law 57-07 mentions the RPS yet does not define the minimum amount. 
It can be inferred that like FIT the policy is in the legislative framework yet cannot be 
implemented until defined by the government of the Dominican Republic.   
Incentives and cost: This policy is defined and in effect in the Dominican Republic in 
the form of the law 57-07. (see Table 7-2. Law 57-07 of alternative energy sources in 
the Dominican Republic).  
However, due to the reformed of 2012 of this law, the interviewees highlighted that 
this derailed investors as the incentives were cut from 75% to 40% and diminished 
the trust in the government’s leadership, as EI12 explain: 
“From an economic point of view, there is no stable incentive, because a government 
that changes a law after only 4 years of the creation of the law, when the life cycle of 
that law was of 10 years, in one move takes away the incentives without any 
technical, regulation analysis to back up the change, obviously that adds a big risk to 
the economic aspects because you do not make an investment in RE just for 4 
years, the RE projects are 20 or more year investment… “ 
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7.5.2 Financial tools 
Regarding financial tools, the Dominican Republic possess a diverse financial 
system and tools. However, the implementation of these financial diversity has not 
reached the renewable energy sector. Interviewees and the literature tended to focus 
on loans more than any financial tool.  For a more in-depth discussion regarding the 
financial tools of the Dominican Republic see Table 7-6. Summary of financial tool 
implementation in the DR and Chapter 6 for a more in-depth review. 
 
 
Table 7-6. Summary of financial tool implementation in the DR 
Financial tool Implemented in the renewable energy 
sector 
Loans  however, only hard loans are 
available for auto-production not for 
macro-scale projects. Recently a pool of 
banks has financed the San Pedro 
Bioenergy to distribute the possible risk 
involved. 
International Aid  The DR is part of many international 
initiatives and has received aid from 
many international institutions, for a 
more in-depth discussion, please see 
chapter 5 section 2.4 
Private investment  In the DR, this tool is present in all 
renewable projects as 90% of the 
projects have been financed almost in 
its entirety by the private sectors own 
capital. As 87.5% of the interviewers 
noted the financial process for a RE 
project is practically non-existent. (See 
chapter 6) 
Mutual funds  has been contemplated by financial 
institutions has not yet been 
implemented 
RE assets recognition  and  In the DR the assets backed 
security (ABS) have not been fully 
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implemented, in 2011 the government 
approved and disseminated the 189-11 
law for the development of the 
mortgage market and trust. In this new 
law, ABS was defined and 
contemplated, yet they have not been 
implemented in the country for the 
macro scale projects. However, in the 
auto-production, many banks are 
accepting solar panels as security for 
investment. (see chapter 6) 
Capital access   In the DR, several funds have been 
created because of different 
Government measures, yet the funds 
have never been implemented 
 
 
7.5.3 Agreement Power purchase agreement (PPA):  
As discussed this is an agreement to secure the purchase of energy generation for 
distribution. However, in the Dominican Republic, this is an all-purpose tool, from a 
financial guarantee to a need document for document procurement. The PPA has 
become a compulsory part of a renewable energy project. (See chapter 6 for a more 
in-depth discussion of PPA). 
7.5.4 Financial risk: 
The financial risk of the country is medium to high according to the best’s country 
risk report (2018) by the A.M. Best Company, inc and (2019) Organization for 
Economic Co-operation and Development (OECD). The risk that a country 
possesses is calculated by evaluating the economic, political and financial system 
risk. Based on the evaluation a grade is given to the country. The Dominican 
Republic has an overall grade of CRT-4 or tier 4 meaning a high level of country risk, 
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see Figure 7-2. Risk tier grading. In the individual categories, the country scored a 
moderate in the economic risk but high in the political and financial system risk.  
 
Figure 7-2. Risk tier grading   
Source: The Best's Country Risk assessment (2018) 
 
 as EI20 explains:  
”the other problem is the risk of the country; generally the investors and international 
investors see the country as a risk, and it true if you look up the credit score of the 
country in the different entities is very low, we are below what would be a rational 
risk of investment, and finally when a person gets all the permits the financing has 
been used up or has evaporated due to the time it takes to get the permits, financing 
is very complicated, very few have the muscle to finance this type of projects.” 
The political and financial situation of the Dominican Republic impacts the possibility 
of investment in the country. 
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4.1.1. Lack of financial knowledge 
This challenge was defined by the observation of the lack of knowledge and 
understanding of the financial tools of the interviewees. 28.57% had no idea what 
financial tools were available for renewable energy projects. As EI16 express: 
“I do not know clearly any instrument or tool to support the renewables.” 
 
It can be inferred that the lack of knowledge in the financial area can impair the 
deployment of renewable energy projects, due to lack of information and options of 
investment and finance. 
 
7.6 Technical and Technological Challenge 









54.54% Challenge- Technical and technological 68.00% 
 
The technical and technological challenge is a common theme among the literature 
and the interviews in relatively the same degree (Table 7-7. Technical and 
technological challenges). The electricity infrastructure in the Dominican Republic 
was installed in the 1930s by the then dictator and president of the country Leonidas 
Trujillo. Since then the grid has suffered from unintentional islanding, voltage 
fluctuations, losses in transmission and more. The technical losses in the electricity 
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infrastructure are usually due to distribution losses due to the ageing grid, illegal 
connections to the grid, capped prices for electricity which leads to inadequate 
investment in upgrades for the system, as well as the grey-outs.  
The literature highlights that of the 32% of distribution losses around 12% is from the 
inefficient interconnection lines from the generators to the substations to the 
consumers, and the ageing transmission lines and 20% is from non-payment of the 
consumers.  This 32% deficit according to Konold's (2015) estimation cost the 
country around USD 100 million yearly in deficits. In 2014 alone, the non-technical 
losses of the non-payment and electricity theft cost 1.7% of the national GDP or USD 
1 billion.  
However, new literature from the yearly performance report of the CDEEE (2017) 
collected during the interviews, shows that the non-payment of the consumers is 
2.99% of the total energy billed vs the energy that was collected as can be seen in 





Figure 7-3. Energy billed vs energy collected 
Source: CDEEE internal documents, 2018 
 
It can be inferred then that the non-technical losses have been reduced from 20% to 
2.33% in the span of three years. Indicating that the approach of the distributor of 
assigning the electricity based on the level of payment is working. However, the 
technical losses still exist and must be address. 
• Technology: Regarding the technology, for renewable, the prices for solar and 
wind have dropped, due to the increase in installations worldwide and the 
advancement in research and development of these technologies. However, the 
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cost of implementing tidal and the wave is still extremely high. (See chapter 2 for 
a more in-depth discussion) 
 
7.7 Leadership for renewable energy 
Per Golusin et al. (2013) explains that leadership sets the direction of something 
new, by building a vision and communicating the vision and passion behind it. In the 
renewable energy sector, the leadership must come not just from CEO’s and 
directors but from all levels of government. In the Dominican Republic, 68% of the 
participants felt that the leadership is lacking due to: (1) the lack of planning (2) the 
conflict of interest (3) government instability (4) lack of support (5) Lack of trust and 
(6) the subsidies.  (see Table 7-8. Leadership challenges for implementing 
renewable energy projects). 
Table 7-8. Leadership challenges for implementing renewable energy projects 
Challenges-Leadership for RE N=17 interviewees Percentage 
Lack of planning 8 47.06% 
Conflict of interest 5 29.41% 
Government instability 4 23.53% 
Lack of support 4 23.53% 
Lack of trust 3 17.65% 
Subsidies 1 5.88% 
 
• Lack of Planning: The Climate Group (2018) highlights that one of the key 
characteristics of leadership is the ability to plan, whether for the future or for 
today. In the Dominican Republic 47.06% of the participants highlighted the lack 
of planning from the government, as EI5 said: 
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“Lack of planning of the infrastructure is the problem.” 
The government does not have a clear path to achieve the goals that it has set. A 
strategic plan of implementation must be set in place for the successful transition to 
renewables. 
• Conflict of interest: As Konol (2015) defines conflict of interest is the situation 
where an individual or organization is involved in multiple areas and focusing on 
one interest could work against another. In the Dominican Republic, this seems 
to be a theme as several of the generators are government and privately own. 
Also, 29.41% of the participants highlight the challenge that this represents in the 
country. EI5 expressed: 
“The problem is that a lot of people have a private interest that goes against 
renewable energy. The Government agreements and interest with fossil fuel plants.” 
• 23.53% of the participants express the challenge of government instability, due to 
the lack of continuity of the projects and plans, that one president and the party 
does, the next makes it their mission either to stop or to replace. The Dominican 
Republic needs a continues plan regardless of who occupies the seat of power in 
the country. 
• Lack of Support, again 23.53% of the stakeholder expressed a lack of support 
from the public sector for renewables. As EI23 highlights: 
“the lack of support from the Dominican state in providing guarantee through PPA’s 
and thus facilitating financing would allow many of the projects that have been stuck 
for a long time to go forward.”. 
• Lack of trust: Due to many of the challenges already presented, as the instability, 
lack of support and conflict of interest, has created in the investing community a 
lack of trust in the government regarding renewable energy. As EI19 explains: 
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“When the government were not on your side, you could not get a PPA, and without 
a PPA no financial institution would give you funds so you would have to get the 
funds yourself.” 
This lack of proper leadership creates a negative investment atmosphere for 
renewables that caps the investment interest and support.  
7.8 Permit solicitation, acquisition and process 
The process for acquiring the permits necessary for a renewable energy project in 
the Dominican Republic is convoluted as it is spread across a multitude of 
government agencies with some overlaps and contradicting mandates, and a how-to 
guide does not exist in the country. In this research, a possible implementation 
follows through guide has been created, as 60% of the participants express that this 
was one of the critical challenges. As EI14 explains: 
“The bureaucracy is a challenge, the time of the permits, because of the impacts of 
the renewable energy it takes time. Permits are not hard but take time. The 
provisional concession that permits you to make the studies based on this you will 
get the permits from environment ministry and so on.” 
And as EI20:  
“when a person gets all the permits the financing has been used up or has 
evaporated due to the time it takes to get the permits; financing is very complicated, 




“The first major problem that we faced was the permits since I worked in the first 
wind farm, and there was no background for the government no one knew what 
documents or where to get them, as the project evolved so did the permits and the 
process for them. 
Since the previous challenges must be address by the government or financial 
entities the research can only provide recommendations (see Chapter 11 section 
11.5). However, for the challenge of permit solicitation this research has created a 
guide for the obtention of the necessary paperwork for all the permits needed to 
develop a renewable energy project in the DR.  The guide contains a step by steps 
of what entities need to be visited and in what order, the cost of the documents, the 
duration to obtain the document and additional requirements for obtention (See 
Annex C for the complete guide for a summarised and graphical guide see Figure 




Figure 7-4. Guide of Permit Solicitation for a RE project in DR 
This guide is a summary of the process to acquire the necessary documentation to 
begin construction of the renewable energy project in the Dominican Republic. 
7.9 Lack of Renewable knowledge 
The lack of renewable energy education in the Dominican Republic is a key 
challenge. As EI8 explains: 
 “Also the lack of knowledge in general and to specific areas that can be used for RE 
creates resistance to believe that RE can work” 
The lack of awareness regarding the potential of the country in renewable energy 
makes the population vulnerable to supporting bad decisions.  As EI11 explains: 
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“Knowledge is the main barrier, Dominicans need to see to believe, (explaining how 
people he talks to daily still disbelieve in RE). education basically, also the failed 
projects of other companies have a bad impact on RE.” 
Also, EI5: 
 “we need to educate or orient the population of the benefit of RE, taking into account 
that we cannot build RE project without measure or consideration.” 
 Also, the few projects that do get implemented need to bring in exported workers as 
the local workforce is unprepared. However, this is changing as already two 
universities have implemented master in renewable energy implementation and 
efficiency. As EI21 highlights: 
“We are preparing personal. So, we have graduates from masters in RE that we 
could not guarantee that they will get a job in RE.” 
Also, the local government is educating the population on energy-saving techniques 
such as low voltage light bulbs. However, more needs to be done. 
7.10 Land acquisition 
Land acquisition in the Dominican Republic is the purchase of land with a specific 
purpose by the private or public sector. In contrast to other countries, this is not the 
appropriation of land by the government. However, the legal process of obtaining the 
land in the Dominican Republic is a complicated and inter-ministry process, as many 
steps need to be taken: (1) The land needs to be check to see if it is privately or 
publicly own (2) See if a land title has been issued, if not the title has to be issued 
before a purchase can be made (3) see if the land has no illegal settlers that will 
228 
 
need to be relocated (4) Check that the proposed land is not an environmental 
protected area or water production area or an agriculture area. Once all of these 
have been checked then the land can be purchased.  
This leads to side cost that increases the proposed cost of the project. The 
stakeholders interviewed for the study highlighted this issue. However, only 28% of 
the participants indicated that this was an issue. 
7.11 ISM  
The challenges of implementing renewable energy in the DR, has the particularity 
that the ones identified in the literature were in generalised manner while the 
interviewees provided challenges in a smaller scale. It can be inferred that the 
challenges from the literature encompass the ones from the interviews.  
Due to this inclusion and because the focus of the study is the implementation of 
renewable energy projects, the micro scale of challenges provided by the interviews 
was used to analyse in ISM and provide a linkage between them along with a 
graphical understanding of the importance of the different challenges. To that end 
Table 7-9. Coding for SSIM matrix for the challenges of implementing renewable 
energy projects was created to code the information and be able to create Table 






Table 7-9. Coding for SSIM matrix for the challenges of implementing renewable 
energy projects 
Coding Challenges 
F1 RE law implementation 
F2 RE micro-macro Market 
F3 Financing 
F4 Technical and technological 
F5 Leadership for RE 
F6 Permit solicitation-acquisition-
process 
F7 RE knowledge 
F8 Land Acquisition 
 
Table 7-10. SSIM matrix for the challenges of implementing renewable energy 
projects 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 - X V V A X A V 
F2 - - X X A A A V 
F3 - - - X A X X X 
F4 - - - - X O A O 
F5 - - - - - V X V 
F6 - - - - - - A V 
F7 - - - - - - - V 
F8 - - - - - - - - 
 Once the matrix with the relationship of the different parameters had been created 
Table 7-11. Reachability matrix for the challenges of implementing renewable energy 
projects was made by replacing the letters with the binary equivalent until Table 
7-11. Reachability matrix for the challenges of implementing renewable energy 





Table 7-11. Reachability matrix for the challenges of implementing renewable energy 
projects 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 1 1 1 0 1 0 1 
F2 1 1 1 1 0 0 0 1 
F3 0 1 1 1 0 1 1 1 
F4 0 1 1 1 1 0 0 0 
F5 1 1 1 1 1 1 1 1 
F6 1 1 1 0 0 1 0 1 
F7 1 1 1 1 1 1 1 1 
F8 0 0 1 0 0 0 0 1 
 
Table 7-12. Reachability matrix with transitivity checked 
i/j F1 F2 F3 F4 F5 F6 F7 F8 
F1 1 1 1 1 0 1 0 1 
F2 1 1 1 1 0 0 0 1 
F3 0 1 1 1 0 1 1 1 
F4 0 1 1 1 1 1* 0 1* 
F5 1 1 1 1 1 1 1 1 
F6 1 1 1 0 0 1 0 1 
F7 1 1 1 1 1 1 1 1 
F8 0 0 1 0 0 0 0 1 
Note: 1* entries are included to incorporate transitivity 
After transitivity of the matrix has been check the reachability matrix is transformed. 
In the case of the challenges for RE in the DR, the matrix is only slightly affected as 
can be seen in Table 7-12. Reachability matrix with transitivity checked. 
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The interpretation of the binary matrix is Table 7-13. Level of partitions matrix for the 
challenges of implementing renewable energy projects, that provides the different 
levels of importance of the challenges based on their relationship to each other. 
Table 7-13. Level of partitions matrix for the challenges of implementing renewable 
energy projects 
i/j Reachability set Antecedent sets Intersection set Level 
F1 1,2,3,4,6,8 1,2,5,6,7 1,2,6 5 
F2 1,2,3,4,8 1,2,3,4,5,6,7 1,2,3,4 2 
F3 2,3,4,6,7,8 1,2,3,4,5,6,7,8 2,3,4,6,7,8 1 
F4 2,3,4,5 1,2,3,4,5,7 2,3,4,5 4 
F5 1,2,3,4,5,6,7,8 4,5,7 4,5,7 6 
F6 1,2,3,6,8 1,3,5,6,7 1,3,6, 3 
F7 1,2,3,4,5,6,7,8 3,5,7 3,5,7 6 
F8 3,8 1,2,3,5,6,7,8 3,8 1 
 
Once the relationship and importance (levels) is known then a graphical model was 
created Figure 7-5. ISM based model for the challenges of implementing renewable 
energy projects. Demonstrating that leadership and knowledge of RE is the core 









The dichotomy between the challenges identified by the literature and the interviews 
(see Table 7-13. Summary of the challenges of implementation of RE projects in the 
DR.) provided an insight into different scales of the challenges. The literature 
provides a macro view of the challenges in a generalised manner. While the 
interviews provided a micro scale or individual challenge.  
Due to the focus of the research being on project implementation and the fact that 
the challenges from the literature encompass the ones from the interview, the 








analysis provided with a categorization from most important to least of the 
challenges based on the statically context in the interviews (see Table 7-13. 
Summary of the challenges of implementation of RE projects in the DR.). However, 
to confirm these findings and to provide a different perspective an ISM analysis was 
also performed and provided a new outlook of the challenges. This outlook identified 
the core challenges as: (1) Lack of leadership and (2) Lack of RE knowledge.  
From Figure 7-5. ISM based model for the challenges of implementing renewable 
energy projects, it can be inferred that the core challenges create the environment 
for the rest of the challenges to developed. Therefore, once the main obstacles have 
been addressed in this case by the government/organization leadership and the 
educational programs in all levels then the other challenges will be address in a 
more comprehensive and rapid manner.  
One challenge out of eight was address and a possible solution was presented in 
this chapter, the permit solicitation and acquisition process. As the other challenges 
are related to the government involvement, the research with the information 
gathered in the data collection created a guide for the permit solicitation with the 
necessary entities, duration, cost and requirements need for the acquisition of 




Table 7-14. Summary of the challenges of implementation of RE projects in the DR. 
Summary of the chapter 
Challenges from Literature 1. Regulatory Framework 
2. Institutional and economic 
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3. Technical and non-technical 
losses 
 
Challenges from interviews 1. RE law implementation 
2. RE micro-macro Market 
3. Financing 
4. Technical and technological 
5. Leadership for RE 
6. Permit solicitation-acquisition-
process 
7. RE knowledge 
8. Land Acquisition 
 
This chapter has addressed the fifth research question  
“What challenges does the implementation of renewable energy projects faces in the 
Dominican Republic?” 
Linked to the fifth research objective: 
“To study and record the challenges of implementing renewable energy projects in 
the Dominican Republic.” 
And in doing so has open the path to understanding the critical success factors that 
will be discussed in the next chapter.  
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Chapter 8 . Critical Success Factors for implementing RE 
projects in the DR 
8.1 Introduction 
This chapter discussed the sixth research objective and question: 
“To examine and detail the critical success factors of implementing renewable 
energy project in the Dominican Republic “ 
and 
“What are the factors that could guarantee the successful implementation of 
renewable energy projects in the Dominican Republic.” 
This chapter discusses the critical success factors that might aid in the 
implementation of renewable energy projects as successful development has been 
4/200. The critical success factors were identified and analysed from the interviews, 
as the literature in the subject is very generic to the country and not specific to the 
projects themselves. The interviews highlight several areas, and themes were 
created for the content analysis and ISM analysis. In this case, the ISM analysis was 
performed to see the interconnection between all the critical success factors. 
8.2 Critical Success Factors in the Dominican Republic 
Behavioural changes, as well as an increase in renewable energy knowledge and 
investment, are the key to enhancing the adoption of more sustainable practices 
worldwide. However, this increase is detained by unsustainable practices, especially 
in the energy area. As many developing countries (Low-middle economy countries) 
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are still locked in outdated and environmentally unfriendly energy method of fossil 
fuel for power generation.  
Case in point of the Dominican Republic (DR), a country with high sustainable goals 
yet it has locked its energy sector on fossil fuel. Despite the fact, that the fossil fuel 
energy generates several critical issues to the nation: Fossil fuel imports are 
susceptible to unstable oil prices, and with around 85% of the energy in the country 
coming from Fossil fuel, this results in a high cost to the country of ±8% of the GDP, 
making the countries trade market unbalanced and contributing to the pollution and 
global climate change, which of the region the DR is the greatest CO2 polluter. 
In addition, the energy sector in the DR suffers from blackouts due to the inadequacy 
of fossil fuel power generating plants and the high cost of the tariff along with 
technical and non-technical issues that have plagued the country for years. The 
paradoxical matter is that the DR has a renewable energy potential to not only 
supply its energy demand but to aid in supplying energy to neighbouring countries. 
The DR faces challenges related to three specific areas: Government, Private sector 
and the end user. Better coordination between the involved actors would result in a 
successful implementation of renewable energy strategies. For this coordination and 
implementation, is where Critical Success Factors (CSFs) should be used.  
CSFs are an x-number of the main areas where an organisation, institution, 
department, project and so on, must achieve an efficient performance to realise its 
mission, vision and goals. CSFs can be derived from literature and organisational 
document review. However, Gandhi et al., (2015) defines CSFs as an information 
analysis to a project’s (Organization, Institution and more) ability to exploit its 
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strengths and weaknesses, therefore implying an interlinking of the CSFs and the 
current strengths and the current barriers of the project. Also, CSFs provide a vital 
instrument for measuring the performance goals of a project. 
 Also, CSFs can be obtained from the analysis of interviews with the principal 
management personnel about their specific position (business or project related) and 
the barriers encountered in reaching the goals and objectives of the specific project, 
department or organisation that the interviewers belong. It is a combination of these 
two methods that this research is based on.  
CSFs indirectly affect the renewable energy strategies, as their effect is on the 
asserted goals of the project and as a way to enable the success of the project 
mission. CSFs will also aid in increasing the efficiency of the generation, 
transmission, and distribution of renewable energy (RE) in the power sector of the 
DR. This transformation to RE must be an essential priority in the country. 
In this evolving environment characterised by increasing electricity demand, the 
pipeline of new power generation projects is key for the sustainability of not just the 
country but of the world. The foremost objective of the research is to find and fill 
potential gaps in the existing research that might result in conclusions that will 
formulate an efficient CSFs and ultimately a Framework for the successful 
implementation of Renewables.  
This chapter provides a landscape of main energy resources in the Dominican 
Republic. Section three is focussed on the methodology. While section two presents 
the description of the case study of the DR with its sustainable goals and renewable 
energy potential.  Furthermore, section four focuses on CSFs in a general manner 
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and the un-unique and unique CSFs of the DR. Finally section five contains the 
conclusions that have been reached after the analysis. 
8.3 ISM analysis 
The critical success factors are a unique addition of the interviews. This is the result 
of the lack of documented studies in the Dominican Republic. Since no project 
information, other than the basic, is available the critical success factors had to be 
identified from the participants. However, the ISM was conducted to confirm the 
importance and the relationship between the results. To that end Table 8-1. Coding 
for SSIM matrix for critical success factors of implementing renewable energy 
projects was made to code the information and be able to build Table 8-2. SSIM 
matrix for critical success factors of implementing renewable energy projects based 
on the relationship or lack of there between the factors. 
Table 8-1. Coding for SSIM matrix for critical success factors of implementing 
renewable energy projects 
Coding Critical Success Factors 
F1 Access to the Grid 
F2 Implementation of the legal framework 
for RE 
F3 Coordination and communication 
F4 Financial tools for RE projects 








Table 8-2. SSIM matrix for critical success factors of implementing renewable energy 
projects 
i/j F1 F2 F3 F4 F5 F6 
F1 - A A X V A 
F2 - - X X X X 
F3 - - - V X V 
F4 - - - - X A 
F5 - - - - - A 
F6 - - - - - - 
 
Table 8-2. SSIM matrix for critical success factors of implementing renewable energy 
projects allolws for the binary relationship to be built in Table 8-3. Reachability matrix 
for critical success factors of implementing renewable energy projects and interpret 
in Table 8-4. Level of partitions matrix for critical success factors of implementing 
renewable energy projects. 
Table 8-3. Reachability matrix for critical success factors of implementing renewable 
energy projects 
i/j F1 F2 F3 F4 F5 F6 
F1 1 0 0 1 1 0 
F2 1 1 1 1 1 1 
F3 1 1 1 1 1 1 
F4 1 1 0 1 1 0 
F5 0 1 1 1 1 0 
F6 1 1 0 1 1 1 
The final reachability matrix (see Table 8-3. Reachability matrix for critical success 
factors of implementing renewable energy projects) was computed by incorporating 
the transitivity.  Transitivity means the contextual relation in which if variable A is 
related to B and B is related to C, then A will be necessarily related to C. The 
transitivity measurement was computed by conducting a power iteration analysis. 
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Since there was no transitivity effect in the context of this research, transitivity entry 
does not exist in matrix. 
This interpretation of the binary matrix allows the creation of the graphical model in 
Figure 8-1. ISM based model for critical success factors of implementing renewable 
energy projects. From the model and interpretation it can be surmise that 
transperancy in the process of implementation is the key critical success factor. 
Table 8-4. Level of partitions matrix for critical success factors of implementing 
renewable energy projects 





F1 1,4,5 1,2,3,4,6 1,4 2 
F2 1,2,3,4,5,6 2,3,4,5,6 2,3,4,5,6 3 
F3 1,2,3,4,5,6 2,3,5 2,3,5 4 
F4 1,2,4,5 1,2,3,4,5,6 1,2,4,5 1 
F5 2,3,4,5 1,2,3,4,5,6 2,3,4,5 1 
F6 1,2,4,5,6 2,3,6 2,6 3 
 
Access to the Grid
Implementation of the legal framework for RE
Coordination and communication













8.4 Discussion of critical success factors for the implementation of renewable 
energy projects in the DR. 
As stated CSFs are a limited and defined a number of fields that, if implemented 
correctly, will ensure successful completion of the goals and mission of the 
organisation or project (Gandhi, et al., 2015). Many researchers (Luthra, Garg and 
Haleem, 2015; Scoones, Leach and Newell, 2015 and Luthra, Garg and Haleem, 
2016) defined these factors as key subjects where measures and tasks must be 
correctly implemented to ensure favourable results, this area is essential if the goals 
of the project are to be achieved. These particular areas must receive continuous 
and meticulous attention.  
Luthra, Garga and Haleem (2016) focused the research at the renewable industry 
level and proposed that CSFs be common across the organisations within the 
energy sector. This CSFs are non-unique at an industry-level, this means that these 
particular factors are relevant for any company in the renewable energy project.  
However, Gandhi et al., (2015) explains that CSFs might differ from project to project 
depending on the hierarchy of the CSFs. This would re-established concepts from 
1979 of CSFs and would reintroduce the notions of managerial-level CSFs and 
organizationally unique CSFs.  





A thorough discussion of several researchers (Gandhi, et al., 2015 and Luthra, Garg 
and Haleem, 2016)the tiered nature of CSFs, can be divided into four specific levels: 
industry, organisational, department, and individual. Now, this classification is based 
on the industry or environment analysed.  Ahlborg and Hammar (2014) restore five 
different levels of CSFs based on the different departments or roles in a project and 
how each contributes to achieving the mission of the project: (a)the structure of the 
specific project (industry/project CSFs) (b) competitive approach, project importance, 
and physical location (strategy/approach CSFs)  (c) the current social-political-
economical-technological-climate change environment (environmental CSFs) (d) 
challenges/barriers to implementing the project (temporal CSFs) leadership and 
knowledge management (management CSFs). 
A renewable project CSFs may contain any or all of these types. Analysing and 
understanding the different types of CSF helps the projects professional recognise 
whether the CSFs are common or unique and how they may continue or evolve. no 
organisation can manage to create and implement a strategy that does not provide 
acceptable care to the primary factors which are the cause of success in the project.  
As Ahlborg and Hammar (2014) described the CSFs for implementing renewable 
technologies, however, the focus of the research, in this case, was on simply 
implementing the technology and did not take into account the challenges and 
drivers needed for the whole project. In this chapter, the focus has been on the entire 
project and its key actors in the DR specifically, as this country is usually used as a 
testing ground for companies, since it is one of the largest and fastest growing 
economies, investors and organizations will usually set the base of operations in the 
country or do a trial and error of the projects in country. The thought behind this is 
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that if it works in the DR, it will work for the rest of the region. In this way, the DR 
becomes a mirror of the area. 
In the case of the DR, after conducting the interview’s and analysing the data, the 
key CSFs were determined as can be seen in Table 8-5. Critical success factors for 





Table 8-5. Critical success factors for implementing renewable energy projects 




Creation of financial 
tools for renewable 
energy projects 
84% Reports on: RE loans, Incentives, 
Cooperatives, Interest rates 
Coordination 
between the different 
stakeholders 




related to RE 
business 
75% RE education and training, RE higher 
education curriculum 
Implementation of 
the Legal Framework 
72% The implementation committee, 
Surveys, incentives tracker, the 
disclosure of incentives reports 
Update and provide 
access to the grid 
64% Reports on the rate of change of 
energy line connections and private 
connection forms 
Transparency in the 
legal and financial 
tools available 
60% Reports and logs of open source 
publications of documentation, public 
auctions of agreements 




This chapter addresses the research objective and question: 
“To examine and detail the critical success factors of implementing renewable 
energy project in the Dominican Republic “ 
and 
“What are the factors that could guarantee the successful implementation of 
renewable energy projects in the Dominican Republic.” 
The chapter provided an in-depth view of the key factors for success for renewable 
energy projects in the Dominican Republic. Due the lack of documentation regarding 
the few projects that have been implemented in the Dominican Republic, the CSF 
were identified from the interviews of the key stakeholders. These CSF’s identified 
through content analysis of the interviews and provided from most important to least 
important the following items: (1) Creation of financial tools for renewable energy 
projects, (2) Coordination between the different stakeholders, (3) Knowledge 
creation and exploitation related to RE business,  (4) Implementation of the legal 
Framework, (5) Update and provide access to the grid and (6) Transparency in the 
legal and financial tools available. To validate the results from the content analysis 
an ISM analysis was performed with illuminating results. 
 The ISM provided an interconnectivity of the CSF’s based on the transparency of 
the process of implementation. Establishing that the most important CSF’s is the 
transparency in which the implementation of the project is performed. This provides 
an understanding into the next logical step which is to view the benefits that the 
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successful implementation can provide for the organization and country, and this will 







Chapter 9 . Benefits for implementing RE projects in the 
DR 
9.1 Introduction 
This chapter highlights the benefits of implementing renewable energy projects in the 
Dominican Republic. By doing so, the seventh research objective is to address: 
“To investigate and document the benefits of implementing renewable energy 
projects in the Dominican Republic.”  
Along with the seventh research question: 
“What are the possible benefits that the Dominican Republic could achieve by 
implementing renewable energy projects?” 
This chapter is divided into two parts: (1) the generalised benefits from both the 
literature and the interviews (see Table 9-1. Benefits of implementing renewable 
energy projects) and (2) the individual break-down of each benefit. This 
categorization aids in the understanding of each benefit and how it affects the 
participants, organizations and the Dominican Republic in general. 
9.2 Benefits 
The Cambridge dictionary (2018) defines benefits as: 
 “a helpful or good effect, or something intended to help.”  
247 
 
and that is what a benefit is, a product or services that have a good effect either on 
an individual a group or entity. In this research, the benefits were first identified in the 
literature review. However, the themes identified were too generalised and 
ambiguous (see Table 9-1. Benefits of implementing renewable energy projects). 
The problem with ambiguity is that it does not provide a tangible benefit for the 
people to understand; it becomes an abstract concept that is understandably good 
but unquantifiable.  
For example, socio-economic benefits, understandably the literature is describing the 
financial advancement that the country can achieve through renewable energy, and 
the literature is quick to speak in volumes of the financial gain. However, the term 
socio-economic means more than just financial revenue, yet in the literature, it is 
used as a synonym of financial returns, and the social aspect of the benefit is all but 
forgotten.  
Table 9-1. Benefits of implementing renewable energy projects shows the 
comparison of the benefits found in literature and the ones that the interviews 
uncovered. It is obvious that the benefits are in different scale: (1) the benefits from 
the literature are more in a macro scale while the (2) benefits from the interviews are 
more in a micro scale. 
Table 9-1. Benefits of implementing renewable energy projects 
No. Benefits from 
literature 
% No. Benefits from the interviews No.25 % 
1 Socio-
economic 




90.9% 2 Environmental and Public health 21 84.0% 
3 Environmental 72.72% 3 Economic Returns 10 40.0% 
4 Energy 
security 
45.45% 4 Job Creation 8 32.0% 
5 Social and tourist 6 24.0% 
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9.2.1 Energy independence VS Energy Security 
This is a controversial benefit, since the literature calls it energy security, and places 
it as the last benefit with a 45.45% mention, while the interviews refer to this benefit 
as energy independence, making it the most important benefit by 88% of 
participants. These terms are not interchangeable. Energy security is defined by the 
International Energy Agency (2016) as an energy source that is continuously 
available at an affordable price. This definition does not specify if fossil fuel or 
renewable, if it is constant and at a good price the nation will have energy security.  
This will impact the economy and social sector in an assumed good way. However, 
for the Dominican Republic and the energy crisis that the nation faces, this security 
cannot come from fossil fuel. The country does not possess fossil fuel reserves or 
coal, however, as Chapter 2 explains, 85% of the energy is based on non-renewable 
fuel and in the last 10 years, has led to an increase of the national external debt.  
The country has implemented plans for a continuous energy stream, by activating a 
plan called “24 hours of light program” in many sectors, this is based on the level of 
payment done by the sector. The levels have been divided into four categories 
based on the cost recovery index (CRI): 
• Category A with a CRI ≥90%: This category is applied to communities that 
are connected to the same circuit and that at least 90% of the residents of the 
area pay their electricity bill. These areas which have a category A are 
introduced into the 24/7 electricity program. This program in theory is to 
provide continues energy to the sector, however, this is not always the case, 
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and even these sectors suffer from grey-outs or blackouts due to the ageing 
and uncapable grid. 
• Category B 65-90% CRI: This category is applied to communities with 65-90% 
of the resident of the area or circuit pay their bill. Since the range is high, in 
theory the grey-outs programmed for this sector are short and should not last 
more than 2-4 hours. However, many sectors report more than 4 hours of 
grey-outs. 
• Category C 52-65 CRI: This category is applied to communities that are 
connected to the same circuit and that 52-65% of the residents pay their bill. 
As a result of the medium range of payments the CDEEE programs longer 
periods of grey-outs or longer grey-outs. These areas can have 6-8 hours of 
grey-outs of 3-4 periods of 2 hours of grey-outs during the day and night. 
• Category D≤ 52% of CRI: the last category is for circuits with a low paying 
range, bellow 52%. This circuits receive electricity in short ranges of 2-3 hours 
per day and 2-4 hours per night. Making this a target population for the non-
payment and a group that the corporation and government should focus on to 
change or to improve.  
However, this program also selects the sector that will suffer the greatest grey-outs, 
as the page for CDEEE, the national distribution agency shows the name of the 
sector and the hours of light and by consequence the hours that the community will 
be without electricity. In addition, as explained in chapter 2 the distribution losses of 
the Dominican Republic are mostly blamed on the level of payment of the different 
sectors, but as Figure 9-1 Energy charged, and energy paid by consumers in 2016-
2017 in The DR. show that in 2016 and 2017 the difference 278.2GWH and 
288.9GWh 2.99% of the total energy that was charged to consumers was not paid.  
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This does not correspond to the 32% distribution losses that the literature claims the 
country has in great part by the non-payment of consumers. And does not justify the 
grey-outs or blackouts the country faces. 
  
Figure 9-1 Energy charged, and energy paid by consumers in 2016-2017 in The DR. 
Source: CDEEE. 2018. 
This further proves that energy security cannot be reliant on fossil fuel. But can it rely 
on renewables, as Chapter 2 explains the Dominican Republic has abundant 
renewable energy sources and potential, but it lacks the trust and experience in 
renewables by the public sector to be considered a viable option. Even though , 
renewables could represent a trillion dollar return investment (Konold, 2015) for the 
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country, aid in lowering the national debt, among other benefits that will be discussed 
further in this chapter. 
In terms of energy independence, this is defined by Abraham and Mills, (2013) as 
the constant supply of secondary energy by local energy source of the region or 
nation. As EI8 express: 
“End the dependency and the law and government created the CNE to be the 
promoters of the RE in the country.”  
And further highlights  
“the independence from the fossil fuel and we stop being affected by the 
international oil prices.” 
Two mechanisms exists to achieve energy independence: (1) the nation will import 
the bare minimum of non-national energy resources either from primary or 
secondary sources and will generate the rest or (2) Import what’s needed from a low 
risk, low-cost reliable supply chain. As the mechanism shown is not the complete cut 
off from the international supply chain, as the interviews would like to believe, but 
either a reduction or a better supply chain. In the Dominican Republic, the second 
mechanism has been implemented with the PETROCARIBE deal, however, due to 
civil unrest in Venezuela the deal has been at a standstill, and the Dominican 
Republic has had to rely on other suppliers. As EI15 expressed: 
“The most important benefit is the non-dependency of fossil fuel or other countries 
because of the geopolitical issues in the region.” 
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However, is energy independence a possibility for the Dominican Republic. The 
energy dependency that the country possesses is an indicator of energy vulnerability 
and instability in the energy sector as well as a sub-indicators of globalisation index, 
as the infrastructure is based on trade regulations and can be affected by the 
geopolitical issues. Energy independence seems like the answer to this issue.  
9.2.2 Environmental and Public health 
This benefit was on both the literature and the interviews. However, the importance 
which the literature and interviews give to this benefit is very similar. The literature 
72.72% and 84% from interviews. The environmental benefits of renewable energy 
are well documented: 
• Lowering global warming: this is due to the near-zero emissions of renewables. In 
the Dominican Republic, is one of the top three emitters of the Caribbean region 
with a 24.4 MtCO₂e (USAID, 2017) CO2 emission, of which 77% are from the 
electricity sector alone.  The implementation of renewable energy could 
exponentially decrease the emission from the country. (see Table 9-2. 







Table 9-2. Comparison of CO2 emissions of renewable and fossil fuel 
(source Bonini and Swartz, 2014; International Renewable Energy Agency, 2016) 
Fossil fuel Renewable 
natural gas emits between 0.6 and 2 
pounds of carbon dioxide equivalent 
per kilowatt-hour  
Wind emits 0.02-0.04 pound of carbon 
dioxide equivalent per kilowatt-hour on 
a life cycle 
coal emits between 1.4 and 3.6 
pounds of carbon dioxide equivalent 
per kilowatt-hour 
Solar 0.07-0.2 pounds of carbon dioxide 
equivalent per kilowatt-hour for a life 
cycle 
Geothermal emits 0.1-0.2 pounds of 
carbon dioxide equivalent per kilowatt-
hour 
Hydroelectric 0.1-0.5 pounds of carbon 
dioxide equivalent per kilowatt-hour 
The lowering of emissions aids, not just the country but the region that has been 
greatly affected by climate change and GHG. 
The interviewees agree with EI8: “we also are very happy to reduce the carbon 
footprint and educate a client into RE so that they invest and promote RE.” 
• Improved public health 
The International Renewable Energy Agency (2016) estimated that around $74.6 
billion USD are used for the public health effects of fossil fuel, especially coal and 
natural gas. This is because fossil fuels, contaminate the air and water, and the 
damages were done to nature and the population are vast. Pollution from fossil fuel 
has been linked to but not limited to: (1) heart attacks, (2) breathing problems such 
as asthma, lung and throat cancer, neurological damages, death and many more 
serious problems. As EI14 explain: 
 “pollution of the city, as I take out technology that is polluting, I reduce respiratory 
issues in the population.” 
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Renewable energy does not pose these issues as they do not produce these 
contaminants. Biomass could produce some water contamination due to the 
resource being used to cool down the biomass reactor. However, emissions are 
minimum compared to fossil fuel. 
9.2.3 Economic Returns 
Renewable energy is a trillion-dollar economic return industry worldwide. An 
according to the literature the most important benefit in 100% of the cases, however, 
the literature refers to this as a socio-economic benefit, it mentions economic returns 
as more of a driver in a 63.63%. Ochs (2011), Konold (2015) and the International 
Renewable Energy Agency (2016) all agree that the minimum returns that the 
Dominican Republic could see by implementing renewable energy in a 25-30% 
capacity in the energy matrix is annual savings of USD 1 billion in the electricity 
sector alone, USD 0.9-3.5 billion per year from CO2 emission reduction and 
population welfare.  
This is a possible total of USD 2.1-5.3 billion per year for the country’s economy. 
This could possibly stabilise the sector, and the revenue at a national level could 
improve the other sectors of the country. The interviews agreed in a 40%, the private 
sector has seen the potential and as EI11 explain:  
“Financially speaking it is good business; it is very rentable.” And explain further 
“Financially is a good investment, the country gets taxes from my projects.” 
The interviewees see the profit in micro and on a macro scale. 
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9.2.4 Job Creation 
Job creation is a benefit identified by interviews in 32% while 18.18% of the literature 
places this a socio-economic benefit.  Renewable energy is a more labour-intensive 
industry, as for example, solar panels need a workforce to be installed, and wind 
farms maintenance is done by technicians. The fossil fuel industry is very automated 
(Abolhosseini and Heshmati, 2014). Ochs (2011) and Konold (2015) both estimated 
that around 12,500 new jobs could be created with the implementation of renewable 
at 30 % in the Dominican Republic. This is not taken into consideration the ripple 
effect that renewable energy projects have on the local economy of the town, region 
and nation where they are constructed. As EI15 highlights: 
“Renewable energy creates new jobs and jobs of high calibre along with the creation 
of technical careers.” 
Or as EI14: 
“RE is the future, first are the new job sources… Creates jobs for the population and 
diversification of the jobs maybe even personal challenges in this area of 
engineering.” 
This job creation affects the economic sector of the nation, but it also affects the 
quality of life of the population by improving the job market and the happiness index 
of the population. 
9.2.5 Social and tourist 
This is a benefit that according to research may be unique to the Dominican 
Republic.  This benefit was only found in the interviews, and only 24% of the 
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participants mention this benefit, of social and tourism. As Bidwell (2013) in most 
countries the population is against the installation of renewable energy, especially 
wind as the impact on the natural view is affected. The opposite happens in the 
Dominican Republic, the population is intrigued and likes the look of renewable, 
especially wind, as EI2 explains: 
“Even from a tourist point of view, the renewable energy parks, especially wind have 
because a tourist attraction so big that a viewing area had to be constructed for 
people to take pictures and tours schedule.” 
The renewable energy parks in the Dominican Republic have become such an 
internal tourist attraction that the ministry of tourism has included pictures of the wind 
farm in several of the marketing campaigns. (see Figure 9-2. Marketing campaign 
including wind farms and Figure 9-3. wind energy farm in the Dominican Republic)  
 
  








Figure 9-3. wind energy farm in the Dominican Republic 
 
If implemented correctly this attractiveness of the renewable energy for tourism could 
represent another large income for the country’s economy. 
9.2.6 ISM analysis and modelling 
The benefits of implementation of renewable energy projects in the DR are found in 
the literature in a generalised and ambiguous manner, as the few documents 
englobe almost all benefits in the category of socio-economic. On the contraire the 
interviews provide more variety regarding the benefits of implementation. For this 
reason, the benefits from the interviews were coded in Table 9-3. Coding of SSIM 
matrix for benefits of implementing renewable energy projects. This coding was used 
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in the creation of Table 9-4. SSIM matrix for benefits of implementing renewable 
energy projects. 
Table 9-3. Coding of SSIM matrix for benefits of implementing renewable energy 
projects 
Coding Benefits 
F1 Energy independence 
F2 Environmental and Public 
health 
F3 Economic Returns 
F4 Job Creation 
F5 Social and tourist 
Table 9-4. SSIM matrix for benefits of implementing renewable energy projects 
i/j F1 F2 F3 F4 F5 
F1 - O X V O 
F2 - - X V V 
F3 - - - X X 
F4 - - - - x 
F5 - - - - - 
This relationship matrix is the foundation of the Table 9-5. Reachability matrix for 
benefits of implementing renewable energy projects.  
Table 9-5. Reachability matrix for benefits of implementing renewable energy 
projects 
i/j F1 F2 F3 F4 F5 
F1 1 0 1 1 0 
F2 0 1 1 1 1 
F3 1 1 1 1 1 
F4 0 0 1 1 1 






Table 9-6. Reachability Matrix with transitivity checked 
i/j F1 F2 F3 F4 F5 
F1 1 1* 1 1 1* 
F2 0 1 1 1 1 
F3 1 1 1 1 1 
F4 0 0 1 1 1 
F5 0 0 1 1 1 
Note: 1* entries are included to incorporate transitivity 
After transitivity of the matrix has been check the reachability matrix is transformed. 
In the case of the challenges for RE in the DR, the matrix is only slightly affected as 
can be seen in Table 9-6. Reachability Matrix with transitivity checked 
This binary matrix demonstrates the relationship in an understandable manner as to 
facilitate the interpretation of the data into Table 9-7. Level of partitions matrix for 
benefits of implementing renewable energy projects. 









F1 1,2,3,4,5 1,2 1,2 3 
F2 2,3,4,5 1,2,3 2,3 2 
F3 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1 
F4 3,4,5 1,2,3,4,5 3,4,5 1 
F5 3,4,5 1,2,3,4,5 3,4,5 1 
 
 
The interpretation of the relationship provided the needed levels to create Figure 9-4. 
ISM based model for the benefits of implementing renewable energy projects. The 
model demonstrated that the crucial benefits of implementation are: environmental 
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and public health and energy independence. These two benefits provide evidence 
that the change towards a renewable energy sector would create further benefits that 
would impact the different pillars that support a nation. 
 
Energy independence
Social and touristEconomic Returns
Environmental and Public health
Job Creation
 





This chapter’s aim was to answer the seventh research objective: 
“To investigate and document the benefits of implementing renewable energy 
projects in the Dominican Republic.”  
Along with the seventh research question: 
“What are the possible benefits that the Dominican Republic could achieve by 
implementing renewable energy projects?” 
And it does that by discussing the benefits identified from the limited literature and 






energy sector in the Dominican Republic. The contrast between the benefits from the 
literature and the interviews is mismatch as the literature like with the challenges 
views the benefits in a global or generalize manner. While the interviewees provided 
a more individual understanding of the benefits.  
For this research, as the focus is on project implementation and since the benefits 
from the literature encompass the ones from the interviews, the smaller scale was 
chosen for the ISM analysis. The ISM was performed to validate the results from the 
content analysis. The analysis grouped the benefits in two levels and energy 
independence and environmental and public health resulted in the most important 
benefits. These results, match with the content analysis and it can be concluded that 
the rest of the benefits are a result of the impact of the core benefits identified by the 
ISM analysis (Table 9-7. Summary of challenges for implementing renewable energy 
projects in the DR). 













Benefits from ISM 
1 Socio-
economic 
1 Energy independency 1 • Energy Independence  




2 Environmental and Public 
health 
2 • Economic returns,  
• Job creations 
•  and social and tourist 
3 Environment
al 
3 Economic Returns 
4 Energy 
security 
4 Job Creation 
5 Social and tourist 
The chapter highlights the possible benefits that the Dominican Republic can 
achieve by the implementation of renewable energy. The benefits quite outweigh the 
challenges and would aid the country in its development and population happiness. 
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The next chapter will explain how the research proposes the projects be 




Chapter 10 . Framework for the implementation of RE in 
the DR 
10.1 Introduction 
In this research to achieve the proposed aim and objectives, explain in chapter 1, a 
qualitative approach was implemented, and a wide range of data sources was 
analysed due to the exploratory nature of the research. The research process was 
divided into two main stages: Literature review and stakeholders’ interviews. The 
research and theoretical framework were established to guide and control the review 
of the literature and the interviews.  
 The Literature review was divided into 3 steps, (1) the general information regarding 
renewable energy in developing countries (2) the general status of the DR energy 
system and (3) the specific parameters and qualities of RE in DR. An analysis and 
summary of the information gained was carried out progressively at all stages of the 
research. The interviews were divided into the private or public sector. The source of 
the primary and secondary data is addressed in chapter 2.  Along with a more 
detailed discussion of the research process and methodology are included in chapter 
3. 
The conceptual framework of the research includes the political, economic, social 
and technological environment of RE in the DR the different components of the 
framework helped to identify the propositions to be tested and guided the analysis 





10.2 Research Aim and Objectives 
The aim of this research was to develop a strategic framework for renewable energy 
infrastructure implementation as a possible solution for the energy challenges that 
the Dominican Republic faces and to improve the development and quality of life of 
its citizens. The framework is the final product of this research as it was detailed at 
the beginning of the research and it was the core driver of the research as its better 
detailed in the methodology chapter. Each component of the research is linked to an 
objective, as can be seen in greater detail below in sub-headings 10.3. 
10.3 Conceptual Framework 
The research question is answered in the form of a conceptual framework which 
paths a course for the achievement of sustainable energy provision to the Dominican 
Republic. The important issue underpinning this conceptual framework is to stress 
the importance of energy efficiency and renewable energy in the plan towards the 
provision of improved electricity supply in the Dominican Republic.  
10.3.1 Graphical Framework 
The Proposed framework (Figure 10-2. 
Framework) was created based on the findings 
from the literature review and the analysis of 
the interviews conducted to critical stakeholders 
of the energy sector in the Dominican Republic. 
The framework is composed of 5 levels, that 




will be explained in detailed below. The foundation of the framework is systematic, 
based on Kotter’s 8 steps process for leading change (see Figure 10-1.), as inputs 
create pressure on the organization inducing a change, it is important to differentiate 
between change and transformation. Transformation is a comparison of the past to 
the present and describing the differences between the two. While change is 
proposing a future and adapting the present to the proposed future.  
 The outcomes of the implementation of the inducers of change are the creation of 
value whether social, economic or environmental; all levels are tied together throw a 
feedback loop that will maintain the framework from becoming obsolete and aid in 











Level 3 Inducers of Change  
Level 4 Sustainable Value 
creation (Benefits)    
Level 5 Knowledge management     
Legend 
 Indicator of direction 
             






10.3.1.1 Level 1 
Level one or the inputs of the framework (Figure 10-2. Framework) represent the 
drivers that provide the pressure for change to the organizations or level 2. This level 
is divided into internal and external drivers (Figure 10-3. Framework for 
implementing renewable energy projects in the Dominican Republic level 1), as the 
motivation for change can be created and promoted from the inside of an 
organization and as well as from external influences.  
Both internal and external factors are driving the running business. According to 
Lozano (2015) the external drivers are the driving forces outside of the entities 
development, and the internal drivers are the permanent driving forces inside an 
organization or nation that guide the development and vision of the entity. In this 
framework the internal drivers are:  
• Business Opportunities: Zalewska-kurek (2014) and Shrestha (2015) both 
highlight that organizations to remain relevant in their field must periodically 
evaluate business opportunities in their markets or new markets. This is an ability 
that is based on opportunity recognition analysis plan. (see Chapter 5 for a more 
in-depth review) 
• Finance Returns: Financial returns or revenue is the core objective of a business 
as it allows for a grow in wealth and use that wealth for the economic needs of 




• Environmental conscience and funds: As explained in chapter 5, this aspect went 
from being a marginal though of business to a core and critical aspect of any 
entity, especially the environmental conscience aided by the national and 
international funds available for renewable investment. 
All three internal drivers maintain the business in a competitive and high-speed 
changing world. Internal driving forces, which are the things, situations or events that 






 Figure 10-3. Framework for implementing renewable energy projects in the Dominican Republic level 1 
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The external drivers are: 
• International aid and recognition: The international awareness regarding 
climate change, sustainability and renewable energy, has created a driving 
force on a global level as the responsibility to ensure a future fall on all. Due 
to this many nations and institutions have created initiatives and loans, to aid 
the nations that are not financially stable to complete the sustainable and 
renewable change by themselves. (See chapter 5) 
• Energy Diversity: Energy diversity as Lo (2011) highlights is a key indicator of 
energy independence, as by implementing a variety of balance energy 
sources the energy sector is not completely bound to the fluctuations of the 
fossil fuel availability and prices. (See Chapter 5) 
• Business and renewable energy Reputation: Business reputation is an 
important part of the performance of an organization as it can influence the 
perception of a business. This perception can be positive or negative and 
have repercussion on the revenue stream of the company. (see Chapter 5) 
10.3.1.2 Level 2 
Level 2 of the framework deals with the energy entities or organizations that the 
research is based on (Figure 10-2. Framework). These organizations can be from 
the private or public energy sector and as such covers the auto-generation 
(individual generation by customers) of energy and the energy provider (Figure 10-4. 





• Public auto-generation 
a. Individual households auto-generation: Due to the degree of grey-outs, the 
population has increasingly invested into in-house generation. 
b. Governmental institutions: Many government facilities are in sectors that 
have a so call 24/7 electric grid connection. However, many of these 
building also have auxiliary power allocated from different alternative 
sources of energy, housed in the building. 
• Private auto-generation 
Individual business auto-generation (individual generation by customers): Due to the 
cost and number of grey-outs, many businesses from manufacturing to services 
goods, have taken the decision of implementing auto-generation for their everyday 
operation. Many of the manufacturing organizations have been using biomass as it’s 
not only a source of energy but a waste management mechanism. 
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Figure 10-4. Framework for implementing renewable energy projects in the Dominican Republic level 2 
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• Public energy provider: The public sector does not own any generation plant 
in its entirety. The public sector co-owns several with the private sector. 
• Public energy distributor 
A lits of the public distributires of energy in the DR can be seen in Table 10-1. 
Public distribution company in DR, along with the owner of the dirtributer. 
Table 10-1. Public distribution company in DR 
Distribution Owner 
1.       EdeNorte State-Owned 
2.       EdeSur State-Owned 
3.       EdeEste State-Owned 
 
• Private energy provider 
Over 80% of the generation of electricity in the DR is privately own as can be 
seen in Table 10-2. Private generators in DR, this table also shows the name of 
the company that owns the generators along with the type of generation, fuel that 
it uses and the capacity of the plants. The most popular fuel is the oil no. 6. This 
fuel oil is a heavy commercial fuel obtained from crude oil, heavier than gasoline 
and naphtha, used for the generation of power.  
Fuel oil No. 6 has a high viscosity requiring preheating to 104-127⁰ and is a 
residual material meaning that it is material that has remain after the more 
valuable parts of crude oil have been used. This means that this fuel has some 
impurities. On the other hand, fuel no.2 is a distillate home heating oil. Also, 




o Private energy generator 
Table 10-2. Private generators in DR 
Generation Plant Name  Owner Type Fuel Capacity 
MW 
Barahona Carbón  Haina Steam  Coal  53.6 
Sultana del Este  Haina Diesel Fuel oil 
No.6 
153 
Manzanillo III  Haina Diesel Fuel oil 
No.6 
1.4 
Haina IV  Haina Diesel Fuel oil 
No.6 
60 
 Pto Plata II  Haina Steam Fuel oil 
No.6 
39 
 Pto Plata I  Haina Steam Fuel oil 
No.6 
27.6 
Haina I Haina Steam Fuel oil 
No.6 
54 
 Haina II  Haina Steam Fuel oil 
No.6 
38 
Haina (TG)  Haina Gas t. Fuel oil 
No.2 
100 
Manzanillo II  Haina Diesel Fuel oil 
No.2 
0.8 
San Pedro (TG)  Haina Gas t. Fuel oil 
No.2 
32.1 
Barahona (TG)  Haina Gas t. Fuel oil 
No.2 
32.1 
Quisqueya 2 Haina Natural Gas, 





Pedernales Haina Diesel Fuel oil 
No.6 
5.1 
CEPP-II  CEPP Diesel Fuel oil 
No.6 
39.2 
CEPP-I  CEPP Diesel Fuel oil 
No.6 
11.2 
 Monte Rio  Monte rio Diesel Fuel oil 
No.6 
100.1 
Seaboard EDM  Seaboard Diesel Fuel oil 
No.6 
73.5 
 Palamara  Union 
Fenosa 
Diesel Fuel oil 
No.6 
95.1 
 La vega Union 
Fenosa 
Diesel Fuel oil 
No.6 
73.6 
CEPP-II  CEPP Diesel Fuel oil 
No.6 
39.2 
CEPP-I  CEPP Diesel Fuel oil 
No.6 
11.2 
Seaboard EDN  Seaboard Diesel Fuel oil 
No.6 
37.8 
Manzanillo III  Haina Diesel Fuel oil 
No.6 
1.4 









Haina IV  Haina Diesel Fuel oil 
No.6 
60 
 Smith**  Smith Enron Steam Fuel oil 
No.6 
66 
Pto Plata II  Haina Steam Fuel oil 
No.6 
39 
Pto Plata I  Haina Steam Fuel oil 
No.6 
27.6 





Haina II  Haina Steam Fuel oil 
No.6 
38 
Monte Plata Solar Electronic 
J.R.C., 
S.R.L. 
Solar Sun 30 
Los Cocos Egehaina Wind Wind 134.5 
 
• Private Energy distributer 
The private distribution of electricity in the DR is minor compared to the areas 
that CDEEE handles. However, Table 10-3. Private energy Distributer shows the 
few and isolated private distributers. These distributers only handle a city or small 
town. 




Cap Cana Private 
CSTPC Private 
CEPM Private 
Luz y Fuerza Private 
Progreso del Limon Private 
Las Galeras Private 
Pedernales Private 
 
• Private technology for generation provider 
The market to sell technology for auto-production is a grown market in the DR. 
Due to the grey-outs discussed in chapter 2, the population and banks are getting 
involved in the auto-production or auto-generation of energy. This infers that the 




• Public-Private Energy Provider. 
The government by itself does not own a generator. However, it has made 
agrememts with several companies to co-own fossil fuel generator plants. ( see 
Table 10-4. Public-Private generators in DR) 
 Public-Private energy generator 
Table 10-4. Public-Private generators in DR 
Generation Plant Name  Owner Type Fuel Capacity MW 
1.       Itabo II  Itabo  Steam  Coal  115 
2.       Itabo I  Itabo  Steam  Coal  128 
7.       Palamara  Union Fenosa Diesel Fuel oil No.6 95.1 
8.    La vega Union Fenosa Diesel Fuel oil No.6 73.6 
14.   AES Andres  AES NGCC Natural Gas 285 
21.   Los Mina VI  AES Gas T. Natural Gas 103 
22.   Los Mina V  AES Gas t. Natural Gas 103 
42.   Higuamo II  Itabo  Gas t. Fuel oil No.2 34.5 
43.   Higuamo I  Itabo  Gas t. Fuel oil No.6 34.5 
44.   Itabo I TG  Itabo  Gas t. Fuel oil No.2 34.5 
45.   Itabo II TG Itabo  Gas t. Fuel oil No.2 34.5 
46.   Itabo III TG  Itabo  Gas t. Fuel oil No.2 34.5 
 
10.3.1.3 Level 3.0 
This level is the most complex as it contains the inducers of change. The level is 
composed of 4 sublevels as to better understand the process of change (Figure 
10-5. Framework for implementing renewable energy projects in the Dominican 
Republic level 0.3). Sublevel 3.1 the renewable energy portfolio, 3.2 transformation 
for change, 3.3 support for change and 3.4 the challenges.
278 
 
Figure 10-5. Framework for implementing renewable energy projects in the Dominican Republic level 0.3 
Level 3.1 




• Level 3.1 Renewable energy portfolio 
Level 3.0 of the renewable energy resources is a technical level (Figure 10-5. 
Framework for implementing renewable energy projects in the Dominican Republic 
level 0.3). This level represents the renewable energy or energies selected for 
implementation in the case of the Dominican Republic the options are: Wind, solar, 
hydro, biomass, tidal, hybrid and energy storage. However, the selection of the 
portfolio is much more than the energy type.  
This level has several steps that must be completed: (1) the forecast of the 
renewable energy for the nation, region and area must first be known, (2) from this  
forecast a location must be selected and (3) new measurements of the location 
taken to confirm the forecast, however, the new measurements must be more detail 
to the potential energy by day and hour and not by year as the forecast tends to be. 
Once the new measurements are known, (4) the management of such resources 
must be done, (5) selection of the technology and the (6) workforce, whether any 
existing technology and workforce are available or if the need for importation exists 
(Figure 10-6. Framework for implementing renewable energy projects in the 
Dominican Republic level 3.1).  
The Dominican Republic is well endowed with a variety of renewable energy 
resources which include hydro-electricity, biomass, solar and wind. For in-depth, 





Figure 10-6. Framework for implementing renewable energy projects in the Dominican Republic level 3.1 
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• Level 3.2. Transformation for Change 
Transformation for change address the need to restructure an organization around 
the five core areas (consumers, employees, supply chain, owners, and regulators). 
This restructuring is central in addressing the changes to the purpose, culture, 
processes, performance and human resources of the organization around its new 
direction (Uhl and Gollenia, 2016).  
This level deals with the transformation for change: (1) Vision, (2) Structure, (3) 
Training and education, (4) Coaching, (5) Rewards, (6) Measurements and (7) 
reporting (Figure 10-5. Framework for implementing renewable energy projects in 
the Dominican Republic level 0.3 and Figure 10-7. Framework for implementing 
renewable energy projects in the Dominican Republic level 3.2.) This transformation 
for change is due because the renewable energy implementation will cause a ripple 
effect in the energy environment becoming a driving force for changes in the 
organizations. 
a) Vision: The vision of any organization or individual is a guide to what it wants to 
become or transform and how to do it. 
b) Structure: After a vision is described, the organization must establish the 
functions that must be performed to implement the vision. These functions must 
be organized, categories, determine and coordinated, that is the function of the 
structure (Winnubst, 2017). 
c) Training and education: The changes to the energy sector that renewables bring 
will cause external changes in the sectors environment. Changes that will cause 
the need for the organizational workforce to be re-educated in the new methods, 
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this will create flexibility, efficiency and adaptability in the sector and on the 
workforce 
d) Measurements:  To ensure that the change in the organization and in the 
environment is taking place it needs to be measured. The measurements also aid 
in knowing the efficiency and effectiveness of different methods implemented by 
the different organizations and helps with lessons learned for future changes or 
transformations. 
e) Reports: The measurements provide the unit of analysis for the effectiveness, 
efficiency and more of the different renewable energy projects implementations, 
then reports are the interpretations of the measurements.  
f) Rewards: As reports provide an interpretation of the measurements, the rewards 
function is to improve the performance inside the organization. Externally the 
rewards are the benefits created by the implementation of renewable energy. 
However, internally in the organization there needs to be a corresponding reward 
for the transformation and change to this new implementation that would lead to a 
better quality of life. 
g) Coaching: The measurements provide the unit of analysis the reports the 
interpretation and the rewards provide the needed incentives to maintain the 
transformation in the organization. However, not everything always goes as plan 
and for that coaching is implemented. Coaching is a deliberate support 
mechanism to achieve and clarify the direction, goals, and measurements that 











• Level 3.3. Support for Change 
This level deals with the needed support mechanism for change: (1) Leadership, (2) 
government regulations, (3) renewable energy education, (4) renewable energy 
market, (5) financial policies and tools, (6) Technical and technological workforce 
and (7) Land acquisition (Figure 10-5. Framework for implementing renewable 
energy projects in the Dominican Republic level 0.3).  
a) Leadership: Leadership is a critical factor in a transformation for change. As the 
change is usually implemented in a pyramid effect, from top to bottom. Without 
leadership, the effects of the environmental change impact the organization and 
may diminish the revenue if a proper opportunity plan is not recognised and place 
in effect.  
b) Government regulation: These regulations vary from country to country. 
However, the foundation of them is the same. Regulation is a process of making 
and implementing rules and norms to govern the behaviour and interaction of 
humans. In the Dominican Republic for renewable energy, only the 57-07 law 
exist along with the 202-08 decree that regulates the Law 57-07. The 57-07 law 
was created based on several European renewable laws, including the Spanish, 
German and French renewable law. However, this law does not cover everything 
as it does not create a market or standards for renewable energy. (See Chapter 2 
and chapter 7 for a more in-depth analysis) 
c) Renewable energy education: As explained in Chapter 9, the implementation of 
renewables will increase the job market, to fulfil this increment education at all 
levels, from primary to higher education, will need to adapt and include a more 
renewable energy inclusive curriculum.  
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Currently, two universities in the country are imparting a masters in renewable 
energies the Pontifica Universidad Catolica Madre y Maestra (PUCMM) and 
Instituto Tecnologico de Santo Domingo (INTEC). Both masters are great and 
focus on different energy aspects of renewables: (1) the one in PUCMM is more 
focus on the implementation of renewables while the one from INTEC is more 
focus on energy efficiency. However, renewable energy education is not just 
about traditional education in a classroom, and it is also about research and 
development. The technology for renewables already exists but improvement not 
just of the technology but of the systems, sector infrastructure needs. For 
example, this research. 
d) Renewable energy market: A define market serves to identify not just the 
competition but the new opportunities and gaps in the sector. Market creation is a 
development strategy to provide access to existing or new services and products. 
However, these new services and products cannot be introduced into an existing 
market without several studies and adaptations done to the market. In the 
Dominican Republic, this was not considered, and renewable energy was bundled 
together with traditional sources of energy. (For more in-depth see chapter 7) 
e) Financial policies and tools: The Dominican Republic possess several policies and 
financial tools available yet not to reach for renewable energy. (See chapter 7 and 
Chapter 2) 
f) Technical and technological workforce: This is part of renewable energy 
education and job creation. To successfully implement and maintain a greater 
renewable energy sector new generation of scientists, engineers, and technicians 
need to be formed. The preparation of the future workforce is no small task. The 
wind energy industry employs more people than coal mining (De Place, 2009), 
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and the solar industry employs more than oil and gas combined (Solar 
Foundation, 2016). As of 2016, the renewable energy industry employs over 8 
million people worldwide, and these numbers are certain to continue to grow in 
the future (IRENA, 2016). 
g) Land acquisition: The process for purchasing or acquiring land in the Dominican 















Figure 10-8. shows the in-depth details of level 3.3 with the different functions and 
areas affected by the needs to support for change. 
 
• Level 3.4 
This level represents the challenges that were identified during the interviews of the 
stakeholders (Figure 10-5. Framework for implementing renewable energy projects 
in the Dominican Republic level 0.3). These are (1) Lack of strategy, (2) Lack of 
finance, (3) Lack of coordination between the stakeholders, (4) Lack of stakeholder’s 
communication, (5) Lack of knowledge, (6) Lack of workforce and (7) Lack of 
transparency. A more detailed definition and information on chapter 7 and Figure 
10-9. Framework for implementing renewable energy projects in the Dominican 
















10.3.2 Level 4.0 
This level visualized the benefits or outputs that can be achieved with the framework 
for implementing renewable energy projects. These benefits have been grouped in 
(1) social, (2) economic and (3) environmental (Figure 10-2. Framework). The 







Figure 10-10. Framework for implementing renewable energy projects in the 
Dominican Republic level 4 
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 Level 4.1 Social 
 
Figure 10-11. Framework for implementing renewable energy projects in the 
Dominican Republic level 4.1 








Figure 10-12. Framework for implementing renewable energy projects in the 
Dominican Republic level 4.2 
294 
 
• Level 4.3 Environmental 
 
Figure 10-13. Framework for implementing renewable energy projects in the 
Dominican Republic level 4.3 
 
10.3.3 Level 5 
This level is a feedback loop to aid in the knowledge management and to, over time, 
modify the framework by mapping, capturing and using the critical knowledge, 
practices and lessons learned from past, present and future projects implemented in 
the Dominican Republic (Figure 10-2. Framework and Figure 10-14. Framework for 















dge management maps is a technique that aids in providing an interpretive 
description of a situation from different points of view. This technique consists of the 
selection of relevant details of the situation to paint the issues or problem in a 
summarise manner (Hansen and Kautz, 2010). This is critical for the Dominican 
Republic as the intercommunication between departments, ministries and projects 
are a mismatch. This would aid by providing the information in one source for the 
access of all the stakeholders. 
b) Capture 
Figure 10-14. Framework for implementing renewable energy projects in the 
Dominican Republic level 5 
296 
 
Once the information from the different projects has been mapped, it must be stored 
for future use. The knowledge storage can be done in physical memory systems and 
informally retained as values, rules and beliefs that are associated with culture and 
organizational structure (Denner and Blackman, 2013). 
c) Use 
According to Denner and Blackman (2013) knowledge management use is the ability 
of individuals, organizations, entities and more to find, access, and use information 
and knowledge stored memory systems, whether informal or formal or internal of the 
organization or external. Knowledge must be used to developed new knowledge. 
10.4 Validation 
10.4.1 Introduction 
Process Validation is defined as the collection and evaluation of data which 
establishes scientific evidence that research can deliver a new contribution to 
knowledge. As Weis and Willems (2017) highlight in qualitative research, the key 
criterion is not the quantity, but the quality of the samples that define the range 
needed for the evaluation of the relevance of the research, a more detailed 
investigation into validation can be found on the methodology chapter of this 
research.  
The validation of the developed framework was done based on content validity. In 
general, content validity involves evaluation of any new relevant discovery by 
creating a survey/questionnaire instrument to ensure that the developed item, in this 
case, the framework, includes all the items that are essential and eliminates 
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undesirable items to a construct domain (Grant and Osanloo, 2014 and Pendse and 
Inman, 2017). The content validity for this research was also based on Creswell 
eight validation strategies, specifically the peer review and the member checking. 
10.4.2 Validation Protocol and coding 
A questionnaire was performed in a focus group environment to validate the 
developed framework. This questionnaire would allow experts in the field to 
comment on the proposed framework. For that purpose, 5 questions were developed 
to asses that the scope, understanding, flow and issues that were meant to be 
addressed by the proposed framework were. Along with a question that would allow 
the interviewee to suggest changes to the structure of the framework. The names 
and background of the interviewees are confidential, and as such a code for each 
validation participant was created: 
EVF#= energy validation focus group + # participant 
An invitation to 10 of the participants or 40% was sent, the real target was 10% of 
the participants or more. However, 16% or 4 stakeholders participated in the focus 
group. For coding purposes, the participants are identified as EVF1, EVF2, EVF3, 
EVF4. The responses of the participants were recorded and transcript for analysis. 
Although only 4 stakeholders participated, the representation of the different sectors 
of the energy environment was achieved, as between the 4 stakeholders the public, 




The four participants were asked the same questions, and the responses were 
tabulated in Table 10-5. Validation questions part 1 and Table 10-6. Validation 
questions part 2 below. All agreed on the usefulness and understanding of the 
framework. However, 50% of the participants found that a legend is needed to 
properly understand the flow of the framework. 
Table 10-5. Validation questions part 1 
Questions (N=4) Good Bad 
1.     What is your opinion on 
the level of completeness in 
terms of the overall contents 
of the proposed framework? 
4 0 
2.      What is your opinion on 
the level of completeness in 
terms of the logic (i.e. flow/ 
sequence within the 
framework and how it mirrors 
what should be done) used 
within the proposed 
framework?  
4 0 
3.     What is your opinion on 




4.      What is your opinion on 
the level of understanding of 
the proposed framework?  
4 0 
The comments were reviewed, and a legend for better flow and understanding of the 
framework was created and incorporated into the framework. 
Table 10-6. Validation questions part 2 
Questions (N=4) Yes No 
5.     Do you have further 
comments/suggestions regarding any 
areas that need to be 
improved/included/deleted within the 
proposed framework?  
2 2 
6.      Would you recommend the 
framework for use in the DR? For the 






The proposed framework is the culmination of not just the evaluation of the literature 
but of the evaluation of case studies and interviews of critical stakeholders in the 
renewable energy infrastructure. 
One major requirement for the provision of sustainable energy in the Dominican 
Republic is making good use of the abundant sources of renewable energy available 














Chapter 11 . Conclusions and recommendations 
11.1 Introduction 
This chapter presents the research aim and objectives. To do so the research 
process is described, and the conclusions and recommendations are provided. 
11.2 Research Process 
Aim This research aim is to evaluate the status of 
renewable energy strategies in the Dominican 
Republic. For developing a strategic framework 
for renewable energy infrastructure 
implementation in the Dominican Republic as a 
possible solution for the energy crisis that the 
country faces and to improve the development 
and quality of life of its citizens. 
Research Objectives • To review the literature related to 
renewable energy sources and infrastructure in 
general and the Dominican Republic. 
• To investigate the critical renewable 
energy related business models’ initiatives that 
have been or planned to be implemented in the 
Dominican Republic 
• To analyse and document the drivers for 
the implementation of renewable energy projects 
in the Dominican Republic. 
• To explore the essential renewable 
energy-related financial tools and policies 
initiatives that have been or planned to be 
implemented in the Dominican Republic 
• To study and record the challenges of 
implementing renewable energy projects in the 
Dominican Republic 
• To examine and detail the critical 
success factors of implementing renewable 
energy project in the Dominican Republic 
• To investigate and document the benefits 
of implementing renewable energy projects in the 
Dominican Republic 
• To develop and validate a strategic 
renewable energy management framework for 
the benefit of Dominican Republic organisations.   
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Research questions 1. What is the status of renewable energy 
worldwide? In the Dominican Republic? 
2. What business strategies have been 
used in the Dominican Republic for the 
implementation of renewable energy projects? 
3. What are the key motivations for 
implementing renewable energy projects in the 
Dominican Republic? 
4. What essential financial policies and 
tools are available for implementing renewable 
energy projects in the Dominican Republic 
5. What challenges does the 
implementation of renewable energy projects 
face in the Dominican Republic? 
6. What are the factors that could guarantee 
the successful implementation of renewable 
energy projects in the Dominican Republic? 
7. What are the possible benefits that the 
Dominican Republic could achieve by 
implementing renewable energy projects? 
8. What process could be followed or 
implemented to guarantee the successful 
implementation of renewable energy projects in 
the Dominican Republic? 
Research Qualitative research 
Ideology Pragmatism 
Approach to enquiry Qualitative 
The main purpose of the investigation Exploratory research due to the complexity of 
renewable energy issues and the paucity of 
comparable research in the area 
Sample technique Purposive snowball sample 
Sample size 25 
Sample diversity Directors, CEO’s Ministers 
Data collection method Semi-structure interviews 
Unit of analysis Energy Industry 
Embedded unit of analysis Individual employee 
Method of analysis Content, theme and ISM 








11.3 Key findings 
Objective 1: To review the literature related to renewable energy sources and 
infrastructure in general and the Dominican Republic. 
Research question 1: What is the status of renewable energy worldwide? In 
the Dominican Republic? 
The current literature is vast regarding renewable energy, due to the global 
awareness of the positives impacts on climate change. More and more countries are 
implementing renewable energy. However, not all countries are successful in the 
implementation. Therefore, the Dominican Republic was chosen to identify why a 
country with such renewable potential and growing economy was failing in the 
implementation. The research showed a lack of exploration in the area. The existing 
literature for the Dominican Republic’s consists of 11 reports and 1 journal paper. 
The lack of documentation and the difficulty of obtaining more documentation 
provided evidence into the need for an in-depth study into the gaps of the Dominican 
Republic power system, these gaps are: 
• Lack of proper investigation or studies into the different aspects of the electricity 
sector (economic, legal, technological, educational, social, environmental) 
• Lack of renewable energy potential studies, the only ones have done where the 
solar and wind. Biomass, offshore wind, tidal and wave all need to be performed 
• The focus of the literature only into energy efficiency and projections for the 
future and no critical evaluation of the current conditions 
These gaps leave the Dominican Republic literature and electricity infrastructure 




Objective 2: To investigate the critical renewable energy related business 
models’ initiatives that have been or planned to be implemented in the 
Dominican Republic 
Research Question 2. What business strategies have been used in the 
Dominican Republic for the implementation of renewable energy projects? 
This study revealed, that before any implementation can take place a plan must be 
made to guide the design, development, construction, operation and maintenance of 
any renewable energy project and that plan is a business model. However, in the 
Dominican Republic the government even though it created the 57-07 law of 
renewable investments, has taken a business as usual approach and continued to 
rely on fossil fuel. While the private sector has taken a more active role in the 
implementation and has developed four successful projects, based on technology 
innovation business models.  
However, the knowledge in the variety of renewable business models is very limited, 
as the interviews have a misconception regarding the different business models for 
renewable. The participant believed that the different types of renewable was the 
variety of business models themselves and did not know or understood the new 
business models for renewable which are: (1) Waste Regeneration, (2) Alternative 
energy-based, (3) ICT optimisation, (4) Green neighbourhoods and cities, (5) 





Objective 3: To analyse and document the drivers for the implementation of 
renewable energy projects in the Dominican Republic. 
Research question 3. What are the key motivations for implementing 
renewable energy projects in the Dominican Republic? 
This research found twelve driving forces for the implementation of renewable 
energy in the Dominican Republic. From the literature review six drivers were found 
and in order of most important to least, these are: (1) Returns or revenue, (2) energy 
security, (3) electricity sector status, (4) international agreement and aid, (5) health 
and wellbeing and (6) environmental concerns.  
From the interview also six drivers were found and in order of importance, these are 
(1) Business opportunity, (2) Business and renewable energy reputation, (3) 
Financial Returns, (4) International aid and recognition, (5) environmental 
conscience and funds and (6) energy diversity. Through ISM analysis the drivers 
from both the literature and the interviews were brought together to form a cohesive 
model of eight drivers in four levels of importance which are in order of most 
important to least: 
a) Environmental conscience and funds 
b) Energy diversity and business and renewable reputation possess the same 
importance 
c) Health and wellbeing, electricity sector status and international aid and funds, 
also possess the same importance 
d) Business opportunities and financial returns 
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This may seem contradictory, however, from a logical point of view, the 
environmental conscience and funds is the one that motivates the need for energy 
diversity and the improvement or creation of a renewable reputation or business 
reputation. This diversity and reputation will provoke changes in the electricity sector 
status along with impacts on the health and wellbeing of the population and in the 
international community therefore affecting the international aid and recognition of 
the entity or nation. All these drivers will culminate by creating financial returns and 
business opportunities. 
Objective 4: To explore the essential renewable energy-related financial tools 
and policies initiatives that have been or planned to be implemented in the 
Dominican Republic 
Research question 4. What essential financial policies and tools are available 
for implementing renewable energy projects in the Dominican Republic 
The Dominican Republic possess a vast economic system. However, the lack of 
interest from the government in supporting the macro scale renewable energy 
projects has side-lined the financial entities and created a lack of trust in the financial 
sector regarding renewable energy projects. The main financial policies in the 
Dominican Republic are: Feed-in-tariff although it has never been implemented, 
renewable energy portfolio standards even though they have been created 
ambiguous and never been implemented and the financial incentives, this is the only 
policy in effect as the law 57-07. Regarding financial tools, the Dominican Republic 





Objective 5: To study and record the challenges of implementing renewable 
energy projects in the Dominican Republic 
Research question 5. What challenges does the implementation of renewable 
energy projects face in the Dominican Republic? 
The challenges found in this study were on a macro and micro scale. The literature 
provided a generalized view of the challenges in the Dominican Republic by 
grouping all the challenges into (1) Regulatory Framework, (2) Institutional and 
economic and (3) Technical and non-technical losses. While the interviews provided 
a more detailed and focus categorization of the challenges.  
The analysis of the participants interviews provided eight challenges: (1) RE law 
implementation, (2) RE micro-macro Market, (3) Financing, (4) Technical and 
technological, (5) Leadership for RE, (6) Permit solicitation-acquisition-process, (7) 
RE knowledge and (9) Land Acquisition. Most of these challenges must be address 
by the government of the Dominican Republic. Others like renewable energy 
knowledge are for the academic sector to overcome. The permit solicitation has 
been addressed in this research as a guide of all the steps, entities cost and time 
frame has been created for the improvement of the implementation of renewables in 







Objective 6: To examine and detail the critical success factors of implementing 
renewable energy project in the Dominican Republic 
Research Question 6. What are the factors that could guarantee the successful 
implementation of renewable energy projects in the Dominican Republic? 
The critical success factors of the Dominican Republic were based on the interviews 
as the lack of documentation on the failed, and successful projects made it near 
impossible to identify them in the literature. From the participant's interviews 
analysis, the following critical success factors were highlighted: (1) Access to the 
Grid, (2) Implementation of the legal framework for RE (3) Coordination and 
communication, (4) Financial tools for RE projects, (5) Knowledge Creation and 
Exploitation (6) Transparency. 
Objective 7: To investigate and document the benefits of implementing 
renewable energy projects in the Dominican Republic 
Research question 7. What are the possible benefits that the Dominican 
Republic could achieve by implementing renewable energy projects? 
The benefits identified in this research for the implementation of renewable energy 
business models in the Dominican Republic have been grouped into three 
categories: Social, economic and environmental. The literature provided 4 benefits: 
Socio-economic, Renewable goal achievement, Environmental and Energy security. 
However, these benefits are ambiguous and cover a broad area; for example, socio-
economic benefits is a generic term that does not convey the needed information to 
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the investors. The interviews, on the other hand, provided six benefits: Energy 
independence, Environmental and Public health, Economic Returns, Job Creation 
and 
Social and tourist that was a mixture of generic and detailed benefits. 
 The analysis of the benefits provided that the most important one was: Energy 
independence and Environmental and Public health. These two benefits create the 
other benefits in the list as the energy independence or security as the literature calls 
it, is the one responsible for the economic returns or revenue, the job creation and 
both the public health and environmental and the energy independence affect the 
social and tourism of the country. 
Objective 8: To develop and validate a strategic renewable energy 
management framework for the benefit of Dominican Republic organisations.  
Research question 8. What process could be followed or implemented to 
guarantee the successful implementation of renewable energy projects in the 
Dominican Republic? 
A systematic framework was created based on Kotter’s eight steps process for 
leading change. Based on the data  collected and the 8 steps 5 levels were created: 
(1) the driving forces that promote the implementation of renewable (2) on who does 
these forces apply pressure on (3) the inducers of change process based on the 
renewable energy portfolio, the transformation for change needs, the support for 
change system and the challenges, (4) are the benefits that can be obtained and 
level (5) is the knowledge management loop to record the lessons learned and 
created a database for old, current and new projects.  
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Also, to maintain the framework dynamic as it will change along with the new 
challenges and needs of the implementation of renewable energy projects in the 
Dominican Republic. 
11.4 Contributions to knowledge 
• This research contributes first with this body of work that will be added to 
the reports and documents available for the study of the Dominican 
Republic’s renewable energy sector. This study can be used as a 
foundation for futures studies. 
• The guide for permit solicitation created in this research will aid future 
investors in the steps to obtain the needs documentation for renewable 
energy projects in the Dominican Republic 
• The discovery of the core drivers for renewable energy business models in 
the Dominican Republic: (1) Environmental conscience and funds and (2) 
climate change targets 
• The determination of the critical driver for implementation of renewable 
energy projects in the Dominican Republic: Environmental conscience and 
funds  
• The discovery of the main financial tool for implementation of renewable 
energy projects in the Dominican Republic: Loans 
• Provided the key challenges for the implementation of renewable energy 
projects in the Dominican Republic: (1) leadership and (2) knowledge of 
RE 
• The extraction of the key critical success factor for the implementation of 
renewable energy projects in the Dominican Republic: Transparency 
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• Yielded the critical benefit for implementing renewable energy projects in 
the Dominican Republic: (1) Environmental and public health and (2) 
energy independence 
• The framework that will aid private, public and international investors in 
successfully implementing the renewable energy projects in the Dominican 
Republic. 
11.5 Conclusions: 
As Beltramello et al. (2013) explain: 
 “The global energy supply is facing an array of severe challenges regarding long-
term sustainability, fossil fuel reserve exhaustion, global warming and other energy-
related environmental concerns, geopolitical and military conflicts surrounding oil-rich 
countries, secure supply of energy and fuel price increase.”  
 
Renewable energy resources can support the present, and future energy demands 
with ease, regardless of the growth of the population. Furthermore, without 
perpetrating any significant damage to the global environment. Also, it aids in 
diminishing climate change symptoms that are affecting the present and future world. 
Renewable-based activities around the world are being undertaken on a national and 
international considerable level platform.  
 
All the case studies point to a fundamental role of market demand in stimulating 
sustainable business models based on efficiency optimisation by ICT, new financial 





New renewable business models are directly involved in the transition to renewable 
energy infrastructure.  Developing new business models can, therefore, assist 
decrease environmental pollution, improve the usage of natural resources, enhance 
the production and energy efficiency, while at the same time, offer a new source of 
economic development. Even though the market for renewable products and 
services is increasing, the development of new renewable business models is 
hindered by a series of barriers, many of which can be addressed by well-designed 
policies. Also, the lack of research and practical case studies further obstructs the 
creation, development and implementation of new renewable business models. 
 
Creating, developing Strengthening and maintaining the market demand for 
renewable energy products and services is one of the key features in a successful 
renewable business plan. This success can be achieved by offering constant long-
term incentives to help the actors (Companies, enterprises, and more) increase the 
renewable energy business plan adoption. However, the government should create a 
well-designed regulatory framework and supportive demand-side policies that should 
enhance access to financial aid, including but not limited to. supporting renewable 
market development for investment risk and the development of innovative business 
skills.  
 
Nevertheless, the government should also review the current policies and subsidies 
to remove any weak or diminishing subsidy support, improve governance and to 
ensure that national and regional policies for renewable energy are consistent and 
linked together to develop a successful outcome. Also, this will reduce the barriers to 
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creating, develop and the growth of new and existing actors and sustainable 
business models. while at the same time improving the regulatory environment for 
new renewable business models. that would support the research and development 
of innovation.  
Also, governments can help by creating the framework conditions that will promote 
actors (companies) into operating by a renewable business model through which the 
business objectives, generation of profits and environmental sustainability can be 
achieved. 
 
Financial, Environmental and reputational benefits are a critical element of any 
business model, especially for renewable business plans, and as such have been 
thoroughly researching in many case studies to determine the influences of business 
models in the developing environment. However, the conclusion has led to mixed 
results. 
 
The difference in the conception, approach, design and implementation of each of 
the case study previously studied is directly linked to the country, the economic 
situation, the government disposition and the consumer or population knowledge of 
the renewable energies and technologies. 
 
In developing countries, the energy market is based on the laws and regulations 
imposed by the government, fossil fuel based electricity and the loans and aid from 
international entities (World Bank, OEA and more) for alternative energy projects. 
However, as can be seen in Chile, China, India and many other countries, this does 
not always imply that the renewable energy project will be successful. In developing 
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countries, the sole responsibility for change is in the hands of the government as the 
absence of knowledge, deficiency of own qualifying personnel, lack of technology 
and funds to evolve or create the renewable energy market is dire. 
 
The renewable market is the first step to the renewable energy economy. However, 
the tool to be able to develop the market is a well thought and strategies renewable 
business plan. To undertake a renewable business plan, first identify the drivers for 
the plan and as the drivers emerge so do the barriers that will need to be addressed 
in the business plan to be successful. Also, just as every country is unique and 
presents different and similar traits so does the Business plan as it is tailor to each 
country’s situation and needs. The most important aspect of any Business plan is 
Flexibility. This flexibility will allow the business plan to adapt to the situation and any 
unexpected barrier or obstacle that may develop in the implementation of this. 
 
In one of the case studies examined (Canada, The Erie Shores Wind Farm) the 
renewable business models contributed to a quicker introduction of renewable 
technologies (ICT), processes and products, such as the use of ICT for monitoring 
the wind farms.  
 
As discussed in the previous section customer demand is an important driver of 
renewable business models. As highlighted by Sahoo (2016) and Beltramello et al. 
(2013), the size of an actual or potential market is directly proportionated to the 
demand of the new renewable products and services that will stimulate innovation. 
This stimulation will be Relative because the lucrativeness of an invention increases 
with the size of the market (other things being equal) and partially for the directed 
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productivity to meeting demand in the market. This market growth will result in an 
invention matching a need. As Gross (2015) explains innovation depends on the 
relative profitability, which, consequently depends on demand. 
 
Three actors (end users/consumers. businesses, and the public sector) mainly 
shaped the market conditions by their roles and behaviours. Consequently, 
businesses are dual actors as they can be innovators and users of renewable energy 
services and products, by their interactions with other companies in the supply chain. 
The private sector is important as customers for renewable services and products 
(goods and technologies). Also, depending on the scale of the sector, the demands 
for renewable products or services may create a significant driver and market 
demand that would motivate other actors to transform into the renewable energy 
business model. According to Ferruzzi et al. (2016), the potential to regain the initial 
renewable investments and create a profit will only increase with the growth of the 
renewable market size. Therefore, successful innovations have higher success rates 
in fast-growing economies (developed countries), predominantly in renewable 
markets where the demand is forceful and vibrant.  
 
It is therefore concluded that transforming to a renewable business model and 
consequently to a renewable economy for developing countries is achievable, even 
with the barriers presented in this research. 
 
Most developing countries, not to say all, have the same downstream business 
model, the feed-in tariff business model, for the country or all major electric demand 
areas. While developing countries have a rich variety of different traditional and new 
315 
 
renewable business models. This is directly influenced by the stability in the country, 
not just economical but in the legal framework of such countries.  Cooperation 
between actors, in the cases of developing countries it was always the same actors 
(Government and private sector). While for developed countries, the actors change 
and the customer have more of an interaction and in some cases, are the driven 
force for the renewable implementation of business models when applied to 
renewable energy acquire a new aspect (environmental reputation, global 
sustainable goals, social responsibility, renewable sources management) and 
transformed from a cost-efficient framework to an environmentally sustainable cost 
efficiency framework, without losing the core aspects that make a business model 
(customer interface, infrastructure, management and financials).  
 
In many countries, the use of renewable energy business strategies for the energy 
infrastructure especially electricity could have a significant impact, both in the 
generation, distribution and consumer satisfaction per capita of electricity 
consumption. Due to some undeniable facts, such as: 
• Global energy demands will continue to grow with the population 
• Energy-related greenhouse-gas emissions will rise 14% in the next 20 years.  
• Fossil fuels will dominate energy use through 2050 
• Instability  of the fossil fuel market due to the limitations of the resource. 
Renewable energy business models might have a very high impact and contribution 
in providing electricity to citizens, especially in lessening the energy poverty in 
countries with low access to electricity and aid in the reduction of electricity 
consumption per capita. 
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The principal concepts in business models in developing countries are the promising 
principles of the pyramid and microfinance bottom. Because of this, drivers, 
challenges, barriers and opportunities for renewable energy business models are of 
high value and interest for policymakers (government and organisations). 
Developing countries should include at the core of their renewable energy business 
model additional education programs on renewable energies, to address the issue of 
the lack of a skilled workforce.  
Policymakers need to encourage sustainable terms in economic and legal 
frameworks since in developing countries this is achieved through cooperation and 
knowledge management by the government and organisations in charge of the 
design and implementation of these frameworks. Also, developing countries should 
base their legal framework on recognised and established laws in developed 
countries. However, the need to ensure that these laws are appropriately adapted to 
the specific situations of the country or region. 
Research shows that actors, especially investors, are most concerned about 
financial, regulatory and political risks. This demonstrates the high importance of a 
stable and fully implemented regulations, that should be the result of a transparent 
and efficient government body. Also, this will secure the investment into renewable 
energy capacities for the country, especially developing. 
Renewable energy business models can be an essential aspect of increasing the 
implementation of renewable energy in developing countries. However, business 
models alone will not lead to an improvement in the implementation of renewable 
energy. they are a piece of the puzzle. Moreover, renewable energy business 
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models cannot address all barriers alone. Therefore, a robust legal framework from 
policymakers is still required. 
Renewable energy business models main aspects and attractiveness, not just for 
policymakers, but for investors of a private and industrial background, are: 
• Flexibility: This refers to the diversity of the renewable business models, as they 
range from the renewable energy source used to the financial tools and ICT 
implemented on the project. 
• Adaptability: Provides the actor with the possibility of implementing the business 
model by considering the situation of the country, organisation or industry that will 
use the renewable energy business model. 
• Critical success factors: This is the elements that are not just necessary but will 
guide an organisation, business, country or project to achieve its mission and 
vision. 
• Knowledge management: this will allow the correct flow of information and will 
improve the efficient managing of information and resources between the actors, 
allowing for better cooperation. 
• Cooperation: As has been pointed out in the case studies 90% of the successful 
implementation of renewable business models were based or initiated because of 
the cooperation between actors. 
• Value market. Business models, at its core, is regarding the value created for the 
actors. renewable business models are no different, and the value is one of the 
leading aspects that attract any investor. However, Renewable business models 
do not just focus on the value creation, but it is balanced by the social and 
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environmental goals, which have moved from being a marketing strategy to a 
core value. 
However, even with all the benefits that a renewable business model could bring not 
just to a developing country but to any actor that could implement, and the new and 
upgraded renewable energy technologies, renewable business models face several 
main challenges, from least important to most: 
• Lack of knowledge 
• Lack of a renewable energy market 
• Lack of initiatives and investment interest 
• Lack of policies  
• Lack of financial tools 
• Lack of financial guarantee and perceive risk 
• Lack of leadership 
• Corruption or lack of transparency 
These findings reveal that even though many new business models exist for the 
implementation of renewable energy in a global market in the Dominican Republic 
the only model in implementation is traditional. However, only 28% of the 
stakeholders had a clear understanding of the diverse business models and 
understood which one is implemented in the Dominican Republic, as EI12 explain: 
“The strategy that we implement is economic interest.” 
Furthermore, the interviews reveal that 40% of the stakeholders had no knowledge 
of business models for renewable energy, as one of the interviewees explains:  
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“We don’t implement any renewable energy business plan.” 
And 32% of the interviewees believe that the different types of renewable energy 
represent the different business plans, as one stakeholder said: 
“going accord with the diversity of generation.” 
The DR is a prime example of having all the natural resources and the need for a 
REBM, but not the leadership to implement this. The DR is faced with many 
challenges and even more drivers to transform from fossil fuel to a Renewable 
energy economy. The challenges that this country faces can be divided in two: 
(1) Technical challenges that relate to the generation, distribution and overall system 
of the energy production in the DR (Distribution loses of 42%, poor connection of the 
grip, tariff system and more). 
(2) Non-technical challenges that relate to the population and self-measures taken to 
provide illegal energy. (Theft of energy, illegal connections, none payment of the 
tariff bill and more).  
However, this is specifically the areas to focus on to aid in implementing the REBM. 
Despite the DR sustainable energy ambitions and policy statements, this country has 
been unable to comprehensively design, synchronize, implement and maintain a 
successful plan or REBM to promote the solutions to exploit the full renewable 
potential of the country. 
The international community has an important spot in the DR as, the World Bank, 
United Nations and many other institutions have been aiding in the development of 
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the country. Through, loans and international joint projects with the private sector 
and the government. However, since one of the main issues in the DR is continuity, 
the projects rarely are maintaining and there for the business plan is not adequate 
for the country’s situation. 
The benefits of a REBM are clear, as this would promote the creation of jobs, 
improve the competitiveness of renewable energy in the country, increase health and 
lower pollution cost among others. It is also clear that the country pays an enormous 
socioeconomic price for its reliance on imported fossil fuel. 
In this instance, Costa Rica is an example to follow. Although the country’s needs 
are half of what the DR requires, Costa Rica sets a precedent that the REBM is the 
channel to achieve a sustainable energy infrastructure. 
Despite all the challenges and obstacles that the DR faces the country continues to 
try to better its existing energy business plan and there for the energy infrastructure 
itself. 
Still, powerful barriers exist in the DR, based on the literature and case study: 
a) Unavailability of capital 
b) Lack of knowledgeable personnel 
c) Continuity of a Plan, Project or REBM 
d) Lack of detail, obligations and measures for the policies created 
e) Lack of Vision and foresight of the potential of Renewable Energy in the country 
f) Lack of implementation or proper instrument for the implementation of renewable 
energy 
g) Lack of an impartial government for the implementation of the necessary 
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measures for the utilization of Renewable energy in the country. 
These 7 barriers organized from least to most important represent the challenges 
that the country must face and overcome. 
The country has a National Energy Plan and a Climate Compatible Development 
Plan and has committed to halving emissions, from 2010 levels, by 2030. Despite 
the government’s commitment to increasing renewable energy, the country’s energy 
diversification strategies are focused mainly on coal and natural gas. Recent visions 
and plans do not align with current energy sector activities. 
Accomplishing renewable energy goals is stymied by a confusing make-up of 
electricity sector actors, laws, and mandates and a lack of adherence to established 
laws and mechanisms for running the sector. 
The financial challenge was a barrier that 100% of the interviewees highlighted in 
one form or another. 16% of the interviewees point at the reduction of the tax due to 
the reform to the RE law 57-07 that cut the taxes from 75% incentive to 35%, while 
12% believed that the cut in incentives was needed. 
Eight financial tools were currently found in the DR financial framework for energy 
and even less for RE. This does not mean that the tools found are implemented to 
capacity, some are partially implemented, and others are implemented in the fossil 
fuel energy sector. 
A difference exists between an ideal environment and the reality of this environment. 
For the DR the RE environment is not ideal. The country has made several 
commitments to the climate change agreements, yet the RE energy market is under-
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developed and under-promoted. This research shows the gaps that exist between 
the knowledge that the stakeholders should possess and the actual knowledge that 
exists in the country regarding the financial aspect of a RE project. This enterprise 
into RE as has been noted before is key for the continuous development of the DR. 
However, due to a lack of leadership, knowledge and market development the RE in 
the country is poor and the commitment to its development is not reflected in a direct 
manner in the countries financial policies and more specifically the financial tools 
available for enhancing RE as the country has committed to in previous agreements. 
The research shows that the greatest financial tool that is known to the stakeholders 
is loans. These loans in the DR are normally commercial or personal loans, as no 
RE-loan exist in the country. New regulations are taking into consideration solar 
panels as asset-backed for loans. However, this is a measure only for personal or 
auto-consume projects. For larger projects, the financial requirements differ, as, 
without an energy reputation and PPA, the chances of acquiring local funds 
approach zero. Of the 800MW that have been approved in the last ten years since 
the 57-07 law was created, only 25% have been implemented and are currently in 
service.  
As the interviewees highlighted the financial aspect of a RE project is closer to a 
paradox, as for financial approval could take up to 4 years to be reviewed and 
approved and the PPA has a life cycle of 5 years, making the financial procedure for 
a loan more than 80% of the time of the PPA. Taken into account the need to have a 
reputation in the country as 22.2% of the interviewees agreed that this particular 
barrier makes international investment hard to be acquired and limits the financial 
tools that the project have access to. 
323 
 
The DR has a goal of 25% of RE for 2025 as one of the measures in the national 
strategic plan. However, no measure to remove the old fossil fuel generation has 
been taken or planned. In fact, a project for two carbon plant was approved, and the 
projects currently are halfway to completion.  This indicates that the business is as 
usual as there is lack of vision for the energy market in the country. Unless the 
problems are well addressed, renewable energy developments will continue to be 
hindered and underdeveloped. 
A financial incentive motivates actions which otherwise might not occur without the 
monetary benefit. With the reduction of the incentives, the government showed a 
clear sign of where their RE goals and vision is located. Also, by the approval, 
finance and construction of new coal power plant the direction of the energy system 
is clear. 
Several areas of interest were highlighted in this research: (1) the need to align the 
legal and financial framework (2) financial education regarding the available tools 
and difference between financial policies and tools (3) the adoption and 
implementation of innovative financial tools in the market (4) define the roles of the 
RE players in a financial context. These are indicators of the low level of maturity 
and preparedness that the RE market possess in the DR. Also, and this 
demonstrates the lack of engagement of the government in RE matters and the lack 
of a unified and sustainable vision for the future. 
In the DR, the ABS is usually created by the government and are called “Bonos 
Soberanos” or sovereign bonds, this is awarded to different initiatives, usually for 
fossil fuel or other commercial utilities. However, this has not been used for RE. In 
this regard, again the reputation and lack of leadership of the government interferes 
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with the financial institutions as many of the entities do not recognise the bonds due 
to lack of trust in government funds and promises of payment. 
The DR as many countries face the issues of government aspirations and the factual 
reality. In the case of the DR several suggestions can be applied: 
• The DR needs to stop reacting to climate change and the energy issue in the 
country and region and start pro-actively taking measures, such as: 
o A 10-15 years continuous plan to deface or dismantle fossil fuels in the 
country 
o Decentralization of the energy grid with a mix RE concentration in each 
region to guarantee the current and future energy demand 
o The change from a Radial grid network to a ring or to a mesh distribution 
as to guarantee a high level of penetration of the RE in the Grid 
o To ensure not just the creation of a RE financial law but the correct 
implementation and continuity of the law. 
o The assurance of assets creation for RE 
o The government participation to ensure that all financial institutions adhere 
to the financial and political RE laws. 
o The implementation of renewable portfolio standard (RPS) to enhance the 
production of energy from renewable resources by all the electricity 
supplier companies 




This measures along with the conclusions are time sensitives as the decisions of the 
DR government to invest in coal energy production could potentially lock the energy 
market in a fossil fuel-based economy for the next 10-20 years. 
It can be deduced from the research each CSFs augments the possibilities of 
success. However, this is not a 100% guarantee that the project will, in fact, succeed 
there are cases where the project has failed, and on the contrary, others have 
succeeded. The important pieces of any project that must be taken into account is 
the identification of the CSFs, and measures for them that have been correctly 
implemented properly to achieve a higher  possibility of success.  
CSFs reveal areas that must be monitored over time. In the case of the DR, these 
areas are (a) Correct implementation of the legal Framework, as 72% of the key 
actors highlighted the country has sufficient laws. However, it is in the 
implementation of the renewable and energy legislation that the actors find 
insufficient. For this purpose, a re-check of the laws and how and who implements 
them is needed by the government in cooperation with the private sector (most 
affected by this CSFs) (b) Creation of financial tools for renewable energy projects.  
An 84% of the actors explain that the tools or funds for large renewable energy 
projects do not exist in the DR. 90% of the successful projects in the country have 
been self-financed or internationally finance (International aid organisations) (c) 
Coordination between the different actors. The discombobulation of the system to 
obtain a project and then the communication between all the players involved leaves 
many gaps that have been unfulfilled, and that creates a state of confusion and 
generate a perceived risk for a renewable energy project that deters many investors 
and organisations from investing in renewables in the country. (d) Transparency in 
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the legal and financial tools available.  The interviews reveal that the lack of proper 
transparency in the financial instruments (banks) and on the legal aspects (PPA) 
creates, a perceived risk, that does not actually exist, but the uncertainty of the 
process for obtaining the project and the funds diminishes the importance and need 
of renewables in the country. Another of the general CSFs is (e) Update and provide 
access to the grid.  
This particular CSFs is the cost of more than 20% of a project additional or 
expensive cost of any project in the DR, as the lines as not suitable for renewable 
injection on a large scale, the owners of the project most see fit to suit them and this 
presents a sure method to fail if not taken into account. This establishes that with the 
right legal and financial framework and technical solutions, the DR can be a key 
country in the region for attracting significant investment in renewable energy. 
Interview analysis along with literature and document review lead to uncovering the 
potential success areas for future renewable energy projects for which an 
organisation can measure and monitor to ensure success.  This CSFs, although they 
produce tangible results, also provide processes that help a project, institution and 
hopefully the country establish strong ways of thinking, communicating, and making 
decisions in regards to renewable energy. 
The CSFs and KPIs will aid stakeholders, especially decision makers, to make the 
best decision to develop RE in the DR at the same time, will promote developers and 
investors into increasing the RE projects and economy in the country. This help will 
showcase to the government and the public that it is in the country’s best interest to 




The areas that should be further research are the diversification of the electricity 
generation portfolio, wind and solar are especially feasible and should be 
fundamental in the country’s energy mix. This diversification could be essential to 
reduce the country dependence on fuel imports and improve the energy supply 
security considering the fast-growing energy demand. The decentralisation of the 
grid, as currently 80-88% of the country is connected to one grid, yet the unreliability 
and instability of the grid still cause several blackouts and grey-outs in the country. 
11.6 Recommendations 
• For the Dominican Republic, the solar study of the potential need to be redone 
as the last time it was measured was back in 2001. 
• Recalculations of the efficiency, energy demand, purchase of energy, 
generation and distribution of energy need to be further studied as the reports 
from different organizations do not match 
• The decentralization of the Energy grid could be a possible solution for 
developing countries, which should be researched and tested before a 
reasonable conclusion can be made. 
 
11.6.1 Recommendations for government 
• The creation of renewable energy portfolio standards is necessary for the 
Dominican Republic 
• De-monopolizing, the Energy market in the DR, is a possible solution, as 
competition on the Energy business would help diversify the energy sources 
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and educate the population as to make an informed decision. 
• Intelligent Grid solutions for the replacement of the current grid. 
• The law 57-07 along with the electricity law showed be checked and 
expanded to include, tidal, wave, hybrid and storage for renewable energy 
• The FIT should be recalculated based on the LCOE as to produce an actual 
applicable range of prices for the different renewable energies 
• The entities in charge of renewable energy should have a clear understanding 
of their role, and the public should understand their role. 
• The guide created in this study should be made into a webpage and database 
to function as a common point for all the information. 
• The government's support should be more profound than just incentives. A 
whole programme of education of the population in renewable energy should 
be performed 
• The decentralisation of the Energy grid could be a possible and conjoint 
solution for the country, which should be researched and tested before a 
reasonable conclusion can be made. Along with: 
o Improved System design for Renewable Energy 
o Build sustainable growth strategies. 
o Sustainability in supply chains 
• Energy storage is a must for research into renewable energy. As many actors 
(Utilities, distribution, generation and the industry at hand) believed that 
affordable storage is the missing link for the reliability (24/7) of renewable 
energy, such as solar and wind. However, reservations still exist regarding the 
affordability of such storage. Even though, much progress has been achieved 
in the area. 
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• The grid should be updated as to permit the penetration of renewable energy 
at a greater level. Also, a strategy for the decentralization of the grid should 
be designed and implemented to avoid load-shedding 
• A dephasing strategy should be implemented, as new energy generator 
whether renewable or not are only built to deal with the growing demand. 
However, the existing fossil fuel generators are old and decaying a strategic 
plan show be to design and implemented to slowly remove the fossil fuel from 
operations and replace it with renewables. 
• The education on the different international funds and aids available to the 
private sector should be carried out, or a webpage made with the information 
and links made available for the population to use. 
• The potential and solar needs to be recalculated and for biomass, it needs to 
be performed along with tidal and waves energy. Continues systems need to 
be evaluated for energy storage. 
11.6.1.1 Policy Recommendations 
• The ministry of mine and energy should stablish a mandatory program for the 
use of renewable energy that equals the 20% of the energy demand by 2020. 
This program should be evaluated yearly and increased based on the 
demands and goals of the country. 
• The different entities involved in the generation, transitions and distribution of 
energy should submit to the ministry the data of their operation for monitoring 
and calculations of dephasing of fossil fuel, LCOE and projections of the 
energy demand and supply. 
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• The LCOE should be calculated every 4 years to accommodate the change in 
government in the DR. 
• The ministry should carry out an energy audit every month by a specific 
software and random in-situ visit to emerging projects and stablish project to 
ensure the regulations are being correctly implemented. 
• The law and regulations should clearly state any sanctions that a project could 
incur if policies and regulations are not implemented correctly.  
• The law should establish educational programs for the population in every 
stage from primary to postgraduates and add educational programs on the 
entity’s web site, inside the institution and for the general population. 
• A renewable energy growth plan should be created and implemented, along 
with a dephasing plan for fossil fuel. 
• Competitive laws regarding renewable energy should be created. 
• Financial involvement of the financial sector should be included in the law. 
Providing the sector with the needed guidance to participate in the renewable 
energy market. 
11.6.2 Recommendation for the Public Sector  
• Distribution company 
o The bill for electricity should show the sources of energy, not just the 
different price range 
o The option of what energy source does the population want their 





11.6.3 Recommendation for the private sector 
o Industry 
• The implementation of renewable energy business models is needed in the 
Dominican Republic 
• Energy efficient tools and instruments need to be implemented to improve the 
monitoring of the existing energy and system. 
o Recommendation for the academic sector 
• The inclusion of renewable energy subjects in the curriculum of all levels of 
study, from school to undergraduates to masters.  
• Subjects to be included should cover more than just potential and efficiency.  
• The calculations of LCOE 
• The mechanics of the technology for renewable 
• The financial aspect of renewable energy from technology to implementing 
projects 
• The management and operations of a renewable energy project 
• Integration and penetration to the grid 
• The business model viewpoint of renewable energy 
• Advantages and disadvantages 






11.6.4 Recommendation for consultants (Law, management, construction, 
engineers) 
• Law:   
o The creation of the standards for renewable energy 
o Learned the process of the government in project solicitation 
• Construction 
• Education and training regarding the construction and maintenance of the 
different stages of a renewable energy project 
 
11.6.5 Recommendation for auto-production (Consumers) 
• Cooperation of population for the share ownership of macro scale renewable 
energy project then can guarantee the energy flow for the number of owners, 
and that can possibly create revenue for the cooperative. 
• Crowdfunding to implement renewable energy projects.  
 
11.7 Future Work 
• Challenges of implementation of a renewable energy project: the case 
study of the Dominican Republic 
• Drivers to implementation of renewable energy projects in developing 
nations 




• financial modelling of renewable energies 
•  storage alternatives for renewable energy 
• Grid modification for renewable energy penetration 
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Research Presentation Information 
Evaluation of Renewable Energy Infrastructure in the Dominican Republic 
Dear Potential Participant, 
My name is Angelines Donastorg Sosa. I am a research student at the University of 
Wolverhampton. At the moment I am carrying out interview’s studies into the drivers 
and challenges of developing the Renewable energy infrastructure in the Dominican 
Republic, as a part of my programme. I would like to invite you to participate in the 
above research project, as you might a key figure in the development of a successful 
frame work for the renewable energy infrastructure in the Dominican Republic. 
If you agree to participate you will be asked to: 
• Take part in a voice recorded interview (of maximum 30 minute’s duration) to answer 
questions regarding how your organisation has handle the renewable energy 
infrastructure. The interview will be professional and topic oriented. The questions 
will be specific of the research topic and will be handle with the up most respect and 
discretion. You can choose not to answer questions that are of a sensitive nature to 
the organization or information that is not for public interest disclosure. 
• Please complete the attached consent form and return. 
With your agreement the interviews will be recorded then transcribed. If you wish 
your interview recording and transcripts can be reviewed, edited or erased. The 
information provided will be treated as confidential and computer transcripts will not 
contain references to any persons (including yourself) or organisations.  Such 
references will be replaced by codes known only to me, and all data will be stored 
securely.  
Once completed a summary of results will be available at the conclusion of the 
academic year. If you wish to obtain a copy of these results, please provide your 
contact details. Please note that all data gathered for this research will be stored 
securely and destroyed after the dissertation has been submitted. The Supervision 
team and myself will be the only individuals who will have access to this data. 
Thank you for taking time to consider this invitation and if you choose to participate 
in this research. I would like to express my gratefulness for your contribution as it is 




     
   
Consent form for pilot and main study 
 
Evaluation of Renewable Energy Infrastructure in the Dominican Republic 
Consent Statement 
• I agree to participate in the above research project and give my consent freely. 
• I understand that the project will be conducted as described in the “Research 
Presentation Information”, a copy of which I have retained. 
• I understand that I can withdraw from the project at any time and do not have to give 
a reason for withdrawing. 
• I consent to participate in an interview with the researcher. 
• I understand that my personal information will remain confidential to the researcher. 
• I understand that my organization will not be identified either directly or indirectly. 
• I have had the opportunity to have questions answered to my satisfaction. 
Print Name: _________________________________  
Signature: ____________________________  Date: __________________ 





Phone Number:___________________  
Fax Number:________________________ 







Time of interview  
Name of organisation  
 
Aim: the aim of this interview is to collect in depth information regarding renewable 
energy from the entities in charge of its development and implementation. 
Section 0: Introductory Data of the Interviewee to be filled out before the 
interview by the interviewer. 
• Name of the Interviewee 
• Position of the Interviewee 
• Organization’s total employee size 
• What is the purpose of the organization or institution? (Define the level of the 
organization: local, regional, national or international) 
• What renewable energy does the organization focus on? 
• Please describe your position and functions in the organization? (relevance to the 
organization) 
Section 1: Introductory Data of the Interviewee 
1. Please describe your position and functions in the organisation? (relevance to the 
organisation) 
Section 2: Core Questions regarding Business plans for implementing 
Renewable energy projects. 
2. Based on your role, what would you consider as a renewable energy project in the 
DR? 
3. About the institution that you belong to, What Renewable Energy project have been 
designed, involved and/or implemented by this institution or company? 
4. Considering your position, what would you consider is the renewable energy focus of 
the business/institution/government of the DR? (e.g., solar, wind, water, etc.) 
moreover, what energy business plan or strategy would you consider is being 
implemented by the enterprise/institution/government in the DR? 
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5. Considering your position, at what stage of development would you believed the 
renewable energy market in the DR is at? And what measures can be taken to 
improve the renewable energy market?  
6. What do you believe, in relation to your position, are the main reasons that the DR 
has not fully exploited the renewable energy sources in the country? Why/why not? 
Section 3: Drivers for implementing renewable energy projects. 
7. What renewable energy aims, goals or motivation does the institution/ company that 
you belong to have and which goals have been and will be achieved? 
8. Can you describe in accordance with your position, the drivers that have motivated 
the DR to invest/implement in renewable energy projects/initiatives? And which 
drivers have been or do you considered are/will be the most important ones? 
Section 4: Challenges of implementing renewable energy projects. 
9. Given your role and responsibility, kindly explain what do you considered have been 
the challenges that the DR companies/institutions/government faced or will face by 
implementing renewable energy initiatives/projects? 
Section 5: Financial tools for implementing renewable energy projects. 
10. Regarding your station could please provided what financial support and tools do 
you believe that a renewable energy project/initiate needs in the DR? How would you 
evaluate the current financial tools available in DR for renewable energy projects?  
Section 6: Legal Framework for implementing renewable energy projects. 
11. could you please elaborate, based on your role and responsibilities, on the laws and 
regulations that govern and support the renewable energy projects in the DR? (Are 
they enough, do they server the purpose) Is the renewable energy legal framework 
applicable or is it more theoretical? 
Section 7: Benefits of implementing renewable energy projects 
12. Can you elaborate based on your position on the benefits and possible benefits that 








Research Presentation Information 
Evaluation of Renewable Energy Infrastructure in the Dominican Republic 
Dear Participant, 
My name is Angelines Donastorg Sosa. I am a research student at the University of 
Wolverhampton. At the moment I am carrying out focus group studies into the 
feasibility and use of a Framework for the implementation of renewable energies in 
the Dominican Republic, as a part of my programme. I would like to invite you to 
participate in the above research project, as you might be a key figure in the 
validation of a successful framework for the renewable energy strategies in the 
Dominican Republic. 
If you agree to participate you will be asked to: 
• Take part in a presentation of the Framework (of maximum 10 minutes) and a voice 
recorded focus group (of maximum 30 minute’s duration) to answer questions 
regarding the presented framework. The questions will be specific of the research 
topic and will be handle with the up most respect and discretion.  
With your agreement the focus group will be recorded then transcribed. If you wish 
the focus group recording and transcripts can be reviewed, edited or erased. The 
information provided will be treated as confidential and computer transcripts will not 
contain references to any persons (including yourself) or organisations.  Such 
references will be replaced by codes known only to me, and all data will be stored 
securely.  
Once completed a summary of results will be available at the conclusion of the 
academic year. If you wish to obtain a copy of these results, please provide your 
contact details. Please note that all data gathered for this research will be stored 
securely and destroyed after the dissertation has been submitted. The Supervision 
team and myself will be the only individuals who will have access to this data. 
Thank you for taking time to consider this invitation and if you choose to participate 
in this research. I would like to express my gratefulness for your contribution as it is 
greatly appreciated. 
 
University of Wolverhampton 




Consent form for Validation 
 
Evaluation of Renewable Energy Infrastructure in the Dominican Republic 
Consent Statement 
• I agree to participate in the above research project and give my consent freely. 
• I understand that the project will be conducted as described in the “Research 
Presentation Information”, a copy of which I have retained. 
• I understand that I can withdraw from the project at any time and do not have to give 
a reason for withdrawing. 
• I consent to participate in an interview with the researcher. 
• I understand that my personal information will remain confidential to the researcher. 
• I understand that my organization will not be identified either directly or indirectly. 
• I have had the opportunity to have questions answered to my satisfaction. 
Print Name: _________________________________  
Signature: ____________________________  Date: __________________ 





Phone Number: ___________________  
Fax Number: ________________________ 





Focus group questionnaire for strategic validation of a framework for 
implementing renewable energy in the Dominican Republic 
  
Purpose of the interviews: 
The interview seeks to validate the developed framework for the implementation of 
renewable energy projects in the Dominican Republic energy sector.  
Participants details:  
• Name: ....................................……………………………………………….……… 
• Position / Area of expertise: …………………………………………….…… 
• Organisation: ……………………………………………………….…………  
• Date: ……………………………………………………….………………. 
 Evaluation of the proposed framework: 
 1.     What is your opinion on the comprehensiveness in terms of contents of the 
proposed framework? 
 2.      In terms of logical flow of the Framework, what is your opinion? 
 3.     What is your opinion on the subject covered by the proposed framework? 
 4.      In regards, to the understanding of the presented Framework, what is your 
opinion? 
 5.     Do you have further comments/suggestions regarding any areas that need to 
be improved/included/deleted within the proposed framework? 













Guide for permit solicitation process in the Dominican Republic 
Step no. 1 Authorization for performing the potential study of a cite  
• Entity: National Energy Commission (CNE)  
• Duration: 15 working days  
• Cost: 10,000 Dominican pesos (RD$)  
• Requirements: 
 Letter addressed to the CNE asking for the permit 
 A project proposal of the description of the organization, technical and 
economic profile and the details of the study to be done 
 Receipt of payment of the RD$10,000 
Step. No. 2 Provisional concession  
• Entity CNE  
• Duration 30 days processing and 90 days for the signature of the director of 
the CNE  
• Cost RD$425,000  
• Requirements:  
Letter address to CNE requesting the concession, with the information of who will 
developed the project, who represents the organization during the process, a 
description of the project, the renewable energy potential to be installed in MW, the 
area of the proposed project, with cadastral marking, GPS coordinates, justification 
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of why this plot of land, chronogram of the proposed activities and description of the 
work in that period and estimated date of start and end date of project 
Corporate documents of the organization: 
If national: Certificate of official registry of the name of the organization in the 
national office of industrial property (ONAPI), Certified copy of the current mercantile 
registry, issued by the corresponding Chamber of Commerce and Production. 
Current Certification of the National Taxpayer Registry (RNC). Social statutes. 
Minutes of general assembly constitutive of the company. last minutes of the 
company's annual meeting. likewise, in the cases that apply according to the type of 
company, in accordance with the special regulations in force in the matter of 
commercial companies, act of transformation or adaptation or list of subscribers of 
shares of the company or payroll of shareholders of the company, of each assembly 
as appropriate, duly registered and sealed by the corresponding Chamber of 
Commerce and Production, and stamped and initialized by the manager / secretary / 
president of the company. Present the financial statements of the company for the 
last three (3) years, audited by a firm of recognized auditors, if it is less than three (3) 
years old or is recently constituted to present the available financial statements or 
the last three (3) financial statements of the shareholders, which allow evaluating the 
economic capacity of the applicant to execute the project.  
If it is a Foreign Company: Certificate of legal existence and validity of the country 
of origin, duly legalized by the Dominican Consul accredited in the country of origin 
of the company and subsequently certified (apostilled) by the Ministry of Foreign 
Affairs. Certified copy of the current mercantile registry issued by the corresponding 
Chamber of Commerce and Production. Current certification of the national taxpayer 
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registry (RNC). Social statutes. Minutes of the general assembly constituting the 
company. last minutes of the company's annual meeting. likewise, in the cases that 
apply according to the type of company, in accordance with the special regulations in 
force in the matter of commercial companies, act of transformation or adaptation or 
list of subscribers of shares of the company or payroll of shareholders of the 
company, of each assembly as appropriate, duly registered and sealed by the 
corresponding Chamber of Commerce and Production, and stamped and initialized 
by the manager / secretary / president of the company. Present the financial 
statements of the company for the last three (3) years, audited by a firm of 
recognized auditors, if it is less than three (3) years old or is recently constituted to 
present the available financial statements or the last three (3) financial statements of 
the shareholders, which allow evaluating the economic capacity of the applicant to 
execute the project.   
If it is a Consortium: In addition to the requirements outlined above, you must 
submit the following documentation: A) Original of the Notarial Act by which the 
consortium is formalized, including its purpose, the obligations of the parties, their 
duration, the exercise capacity of each member of the consortium, as well as their 
generals. B) Special power of appointment of the representative or sole manager of 
the Consortium authorized by all the companies participating in the consortium. C) 
Copy of the Identity and Electoral Card of the Legal Representative. 
Updated certification, issued by the Treasury of the Social Security, where it is stated 
that the applicant is up to date in the payment of his Social Security obligations. 
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Special power granted to the legal representative of the petitioner for representation 
before the CNE, duly legalized and registered in the Attorney General's Office or 
meeting minutes in which these powers are granted to the representative. 
Legal Designation of the properties in relation to the use of the land by the 
petitioner: 
 In the case of amicable agreement, the act of land lease agreement, a lease 
agreement under the private signature of the land, lease contract or lease, or any 
document by which the owner of the property right authorizes the use or usufruct of 
the land or in case of conflict between parties, judgment of the competent justice of 
the peace, of the jurisdiction where the property is located. A copy of the title 
certificate of the land, or document that demonstrates the ownership of the property, 
possession or lease or act of sale of the property. In addition:   
About the property (s): I. Certification of non-overlap, issued by a duly registered or 
registered land surveyor, in case the land is not demarcated. II. Location plans, 
issued by a duly registered or registered surveyor containing coordinates in 
Universal Transversal de Mercator (UTM) of the polygonal line that circumscribes the 
installation and specific geographic location of the land. III. Certification that 
expresses the current state of the property, issued by the Title Registrar of the 
jurisdiction where the property is located.   
 
About the Owner (s): I. Certification of Real Estate Property Tax (IPI), issued by the 
General Directorate of Internal Taxes (DGII). 
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Proof of payment of the administrative fee (RD $ 425,000.00) of services issued by 
the CNE. 
Step No. 3 Register at the superintendence of electricity in the Dominican 
Republic as a non-regulated user 
• Entity: superintendence of electricity 
• Cost RD$ 90,000 
• Duration: 30 working days 
• Requirements: 
A provisional form of the request of service, letter of application for authorization of 
Non-regulated user from the petitioner addressed to the council of the 
superintendence. specify: 
generals of the petitioner and the legal representative (if applicable). location of the 
work or facilities. and possible class and type of the petitioner, in accordance with 
the provisions of the articles 7 and 8 of this regulation.  signature and stamps of the 
legal representative of the petitioner and sealed with the seal of the latter. or, 
appointed representative of the petitioner and sealed with the seal of the latter. 
corporate documents: copy of the bylaws, with certification that says, "according to 
the original ", and authenticated by one of the following means: signed and sealed by 
the secretary of the company. or, with original seal of registration in the chamber of 
commerce and production that correspond copy of the following documents: copy of 
the minutes of the last assembly in which the manager (s) and / or members of the 
administrative council of the society, with certification that says "according to the 
original", and authenticated by one of the following means: signed and sealed by the 
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secretary of the company. or, with the original stamp of registration in the chamber of 
commerce and production that corresponds. copy list of payrolls of the presence of 
the assembly. copy of the mercantile registry of the company issued by the chamber 
of commerce and production that corresponds and that is in force on the date of 
submission of the Non-regulated user authorization application in accordance with 
commercial company’s law no. 479-08, dated December 11, 2008, and its 
modifications. copy of the national taxpayer registry (RNC) of the company 
petitioner, issued by the directorate general of internal taxes. original certification in 
force at the time of the application for authorization of Non-regulated user issued by 
the directorate general of internal taxes, if the petitioner is up to date with the 
payment of his fiscal obligations. 
In representation of the petitioner: if the non-regulated user authorization 
application is submitted by a legal representative: Minutes of the shareholders' 
meeting of the company where the appointment of the legal representative of the 
company for such purposes, with certification of "according to the original", given by 
the secretary of the company or stamp original registration in the chamber of 
commerce and production that correspond identity document of the legal 
representative of the company petitioner: copy of the certificate or passport  if the 
non-regulated user authorization application is submitted by a powered 
representative: Minutes of the shareholders' meeting of the company where the 
appointment of the legal representative of the company for such purposes, with 
certification of "according to the original", given by the secretary of the company or 
stamp original registration in the chamber of commerce and production that 
correspond original power of attorney granted by the representative legal of the 
petitioner duly signed, stamped, notarized and legalized before the attorney general 
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of the republic, designating the person to act as his appointed representative before 
the superintendence and  identity document of the company's representative 
petitioner: copy of the certificate or passport. Documents proving the ownership of 
real rights over the lands and interconnection facilities: property or usufruct of the 
land: copy of property titles or official documents that demonstrate the property right 
of the petitioner of the lands in which the electricity consumption facilities are 
located. 
 in case the petitioner is a lessee or tenant: (i) copy "original” of the lease 
contract, showing the usufruct by part of the tenant of the land in which the electricity 
consumption facilities and, (ii) copy of the certificate title that justifies the property 
right of the landlord. collegiate surveyor certification: certification in original signed by 
a certified land surveyor, in which it is recorded that the property title or document 
that is provided to demonstrate the ownership of the land, and the location of the 
consumption facilities of the petitioner correspond to each other. Right over 
interconnection facilities: copy of the contract, agreement or documentation 
evidencing ownership or the right to use or usufruct of the interconnection facilities to 
the network. 
Step No. 4 Ministry of the environment certificated of environmental impacts 
• Entity: Ministry of the Environment 
• Cost RD$5,000 




Letter of request for Environmental Authorization addressed to the Ministry of 
Environment and Natural Resources. 
Registration form for environmental authorization of project, work or activity, duly 
completed by computer or typewriter. 
Copy of the identity and electoral card or passport (if you are a foreigner), the 
promoter and representative. 
Copy of the National Taxpayer Registry (RNC), for the company name. 
Copy of the Commercial Registry. 
Copy of property title. When the property title (s) are not in the name of the 
developer, in addition to the title, the purchase and sale or lease contract must be 
attached, between the owner and the project promoter, notarized and legalized by 
the Attorney General of the Dominican Republic, that relates the promoter and the 
deposited documents. For government projects, the present decree of public utility. 
Copy of the Cadastral Plan or Measure stamped and / or certified by the National 
Direction of Cadastral Measurements. It is not mandatory in case of 
Letter of No objection of land use of the corresponding City Council (original 
mandatory), does not apply to forestry projects, except for sawmills in urban areas. 
Executive summary of the description of the project, work or activity and its 
components, depending on the nature of the project: type of infrastructure, quantity 
and sources of general services (water, electricity, solid waste, etc.), detailed 
description of the system sewage treatment. 
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The topographic sheet at 1: 50,000 scale, in colour, with the polygon in UTM 
coordinates, mandatory for projects or mining, tourist and forestry works. * 
Location map, scale 1: 1000 to 1: 5000, legible, in colour, where the UTM 
coordinates of the polygon of the project, work or activity are shown. * 
Overall plan and a plant dimensioned at a readable scale, size 11 x 17. If 
contemplated Wastewater Treatment Plant (WWTP) attach plans. 
Attach the last three (3) reports of the benefits or losses (IR-2 or IR-1) as 
appropriate, which includes Annex A1, endorsed by the Directorate General of 
Internal Taxes (DGII). If you are not registered with the DGII, attach a financial 
analysis that shows the total assets, certified by an Authorized Public Accountant 
(CPA). (In case of being operating before the promulgation of the General Law of 
Environment and Natural Resources (64-00) of August 18, 2000). 
Annex the projected budget analysis.  
A certified check in the name of the Ministry of Environment and Natural Resources 
for an amount of five thousand pesos (RD $ 5,000.00)  
Step No. 5. Definitive concession  
• Entity: CNE 
• Cost: DR$ 350,000 
• Duration 45-90 working days 




A.) Request letter addressed to the President of the Republic, via the National 
Energy Commission (CNE) to obtain the Definitive Concession and obtain the 
qualification as the recipient of the benefits and incentives of the Law of Incentives 
for Renewable Energies No. 57-07, and its amendments, containing: the description 
of the project. the number of powers to be installed in MW. the area and polygonal 
shape proposed, and the grid with the cadastral designation or coordinates in 
Universal Transversal Mercator (UTM) of the polygonal line that circumscribes the 
installation and specific geographic location of the land. 
B.) Copy of the current Provisional Concession resolution, granted by the CNE. 
C.) In relation to the use of the land by the Petitioner, for the specific use of the 
facility: i) In the case of amicable agreement, act of agreement of land leases, lease 
agreement under private signature of the land, contract of assignment of right of 
lease, or any document by which the owner of the right of property authorizes the 
use or usufruct of the land. and ii) In case of conflict between parties, judgment of 
the competent justice of the peace, in the jurisdiction of the location of the property. 
D.) Copy of the land title certificate, or document proving the ownership of the 
property or possession rights of the tenant or seller on the property. Likewise: 
i. About the property (s): 
• Certification of no overlap issued by a duly registered or registered surveyor. 
• Location Plans issued by a duly registered or registered land surveyor. 




ii. About the Owner (s): 
• Certification of Real Estate Property Tax (IPI), if it is a natural person, issued by the 
Internal Revenue Department (DGII). 
E.) Constitutive documents of the company: If it is a national company, certificate of 
registration of the commercial name issued by the National Office of Industrial 
Property. if it is a foreign company, certificate of legal existence and validity of the 
country of origin, duly legalized by the Dominican consul accredited in the country of 
origin of the company and subsequently certified by the Ministry of Foreign Affairs. 
certified copy of the current mercantile registry issued by the corresponding 
Chamber of Commerce and Production. current certification of the national taxpayer 
registry (RNC). social statutes. Minutes of general assembly constitutive of the 
company. last minutes of the company's annual meeting. likewise, in the cases that 
apply according to the type of company, according to the special regulations in force 
in the matter of commercial companies, transformation or adaptation act, and / or list 
of subscribers of shares of the company, and / or list of shareholders of the 
company, of each assembly as appropriate, duly registered and sealed by the 
corresponding Chamber of Commerce and Production, and stamped by the manager 
/ secretary / president of the company. 
F.) Updated certification, issued by the General Directorate of Internal Taxes (DGII), 
of Compliance with Fiscal Obligations, in which it is established that the applicant is 
up-to-date in complying with its obligations. 
G.) Special power granted to the legal representative of the Petitioner for 
representation before the CNE, duly legalized and registered in the Attorney 
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General's Office or meeting minutes in which these powers are granted to the 
representative. (In the case of individual producers, their personal identification 
containing their generals and establishment of their address is required). 
H.) Copy of the Environmental Impact Study (EIA) with a copy of the administrative 
act issued by the Ministry of Environment and Natural Resources (MIMARENA), 
stating that there are no environmental conditions that hinder the installation of 
electricity generation from renewable energy sources and with the definition of the 
correct or mitigation measures, and the express validation of the competent 
authority. 
I.) Site location plans and detail of the vertices of the park polygon in UTM 
coordinates, duly designated. 
J.) Copy of the Resolution issued by the CNE where it authorizes the entity or 
company designated by the concessionaire company, to carry out the technical 
studies of the project resource. 
K.) Technical analysis of the wind resource and energy carried out by the company 
authorized by the CNE, in accordance with the characteristics established by the 
Regulation of Application of Law No. 57-07, and its modifications. 
L.) Study of the evacuation of electric energy produced, in accordance with the 




M.) Definition of wind turbines, accompanied by their certification documents. In 
accordance with the regulations listed in Art.39, Item 11, of the Regulations for the 
Application of Law No. 57-07, and its amendments. 
N.) Wind turbine supply agreement, according to number, type and quality of the 
submitted project. 
Ñ.) Agreement that is guaranteed, for ten (10) years after the implementation of the 
assembly and maintenance services with technical resources and training of human 
resources installed in the country. 
O.) List or list of equipment and parts of the system to be imported by the 
concessionaire for the realization of the project. 
P.) No objection document issued by the Dominican Corporation of Electricity and 
State Companies (CDEEE) where it states that it does not encounter technical 
difficulties in negotiating a PPA contract.  
Q.) Financing scheme and justification of the financial capacity to approach the 
project, accompanied by the documents of the entity or financial entities that certify 
their commitment to financing the project. 
R.) Proof of payment of an administrative fee (RD $ 350,000.00) of services issued 
by the CNE. 
• Solar 
A.) Request letter addressed to the President of the Republic, via the National 
Energy Commission (CNE) to obtain the Definitive Concession and obtain the 
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qualification as the recipient of the benefits and incentives of the Law of Incentives 
for Renewable Energies No. 57-07, and its amendments, containing: the description 
of the project. the number of powers to be installed in MW. the area and polygonal 
shape proposed, and the grid with the cadastral designation or coordinates in 
Universal Transversal Mercator (UTM) of the polygonal line that circumscribes the 
installation and specific geographic location of the land. 
B.) Copy of the current Provisional Concession resolution, granted by the CNE. 
C.) In relation to the use of the land by the Petitioner, for the specific use of the 
facility: i) In the case of amicable agreement, act of agreement of land leases, lease 
agreement under private signature of the land, contract of transfer of lease right, or 
any document by which the owner of the property right authorizes the use or usufruct 
of the land, for an expandable period, not less than 20 years. and ii.) In case of 
conflict between parties, judgment of the competent justice of the peace, in the 
jurisdiction of the location of the property. In both cases, it will be necessary to detail 
the plots affected by the installation, all the steps taken to reach an agreement with 
the owner and the result thereof. 
D.) Copy of the land title certificate, or document proving the ownership of the 
property or possession rights of the tenant or seller on the property. Likewise: 
i. About the property (s): 
• Certification of no overlap issued by a duly registered or registered surveyor. 
• Location Plans issued by a duly registered or registered land surveyor. 
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• Certification Charges and Lien issued by the Registrar of Titles of the jurisdiction of 
the property. 
ii. About the Owner (s): 
• Certification of Real Estate Property Tax (IPI), if it is a natural person, issued by the 
Internal Revenue Department (DGII). 
E.) Constitutive documents of the company: If it is a national company, certificate of 
registration of the commercial name issued by the National Office of Industrial 
Property. if it is a foreign company, certificate of legal existence and validity of the 
country of origin, duly legalized by the Dominican consul accredited in the country of 
origin of the company and subsequently certified by the Ministry of Foreign Affairs. 
certified copy of the current mercantile registry issued by the corresponding 
Chamber of Commerce and Production. current certification of the national taxpayer 
registry (RNC). social statutes. Minutes of general assembly constitutive of the 
company. last minutes of the company's annual meeting. likewise, in the cases that 
apply according to the type of company, according to the special regulations in force 
in the matter of commercial companies, transformation or adaptation act, and / or list 
of subscribers of shares of the company, and / or list of shareholders of the 
company, of each assembly as appropriate, duly registered and sealed by the 
corresponding Chamber of Commerce and Production, and stamped by the manager 
/ secretary / president of the company. 
F.) Updated certification, issued by the General Directorate of Internal Taxes (DGII), 
of Compliance with Fiscal Obligations, in which it is established that the applicant is 
up-to-date in complying with its obligations. 
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G.) Special power granted to the legal representative of the Petitioner for 
representation before the CNE, duly legalized and registered in the Attorney 
General's Office or meeting minutes in which these powers are granted to the 
representative. (In the case of individual producers, their personal identification 
containing their generals and establishment of their address is required). 
H.) Copy of the Environmental Impact Study (EIA) with a copy of the administrative 
act issued by the Ministry of Environment and Natural Resources (MIMARENA), 
stating that there are no environmental conditions that hinder the installation of 
electricity generation from renewable energy sources and with the definition of the 
correct or mitigation measures, and the express validation of the competent 
authority. 
I.) Site location plans and detail of the vertices of the park polygon in UTM 
coordinates, duly designated, at a scale of 1: 50,000 or greater. 
J.) Copy of the Resolution issued by the CNE where it authorizes the entity or 
company designated by the concessionaire company, to carry out the technical 
studies of the project resource. 
K.) Technical analysis of the solar resource and production carried out by the 
company authorized by the CNE, in accordance with the characteristics established 
by the Regulations for the Application of Law No. 57-07, and its amendments. 
M.) Definition of the type of photovoltaic panels and DC / AC inverters, according to 
the regulations contained in the Regulations for the Application of Law No. 57-07, 
accompanied by the certification documents of the photovoltaic panels made by an 
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accredited laboratory, according to the International Electrotechnical Commission 
(IEC) regulations. 
N.) Presentation of the agreement for the supply of photovoltaic panels, according to 
the number, type and quality of the submitted project. 
Ñ.) List or list of the equipment and parts of the system to be imported by the 
concessionaire for the realization of the project. 
O.) No objection document issued by the Dominican Corporation of Electric and 
State Companies (CDEEE) where it states that it does not encounter technical 
difficulties in negotiating a PPA contract. 
P.) Financing scheme or financial statement of the company, which justifies the 
financial capacity to approach the project, accompanied by the documents of the 
entity or financial entities that certify their commitment to the financing of the project. 
Q.) Proof of payment of an administrative fee (RD $ 350,000.00) of services issued 
by the CNE. 
• Mini-hydro 
A.) Request letter addressed to the President of the Republic, via the National 
Energy Commission (CNE) to obtain the Definitive Concession and obtain the 
qualification as the recipient of the benefits and incentives of the Law of Incentives 
for Renewable Energies No. 57-07, and its amendments, containing: the description 
of the project. the number of powers to be installed in MW. the area and polygonal 
shape proposed, and the grid with the cadastral designation or coordinates in 
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Universal Transversal Mercator (UTM) of the polygonal line that circumscribes the 
installation and specific geographic location of the land. 
B.) Copy of the current Provisional Concession resolution, granted by the CNE. 
C.) In relation to the use of the land by the Petitioner, for the specific use of the 
facility: i) In the case of amicable agreement, act of agreement of land leases, lease 
agreement under private signature of the land, contract of transfer of lease right, or 
any document by which the owner of the property right authorizes the use or usufruct 
of the land, for an expandable period, not less than 20 years. and ii) In case of 
conflict between parties, judgment of the competent justice of the peace, in the 
jurisdiction of the location of the property. In both cases, it will be necessary to detail 
the plots affected by the installation, all the steps taken to reach an agreement with 
the owner and the result thereof. 
D.) Copy of the land title certificate, or document proving the ownership of the 
property or possession rights of the tenant or seller on the property. Likewise: 
i. About the property (s): 
• Certification of no overlap issued by a duly registered or registered surveyor. 
• Location Plans issued by a duly registered or registered land surveyor. 
• Certification Charges and Lien issued by the Registrar of Titles of the jurisdiction of 
the property. 
ii. About the Owner (s): 
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• Certification of Real Estate Property Tax (IPI), if it is a natural person, issued by the 
Internal Revenue Department (DGII). 
E.) Constitutive documents of the company: If it is a national company, certificate of 
registration of the commercial name issued by the National Office of Industrial 
Property. if it is a foreign company, certificate of legal existence and validity of the 
country of origin, duly legalized by the Dominican consul accredited in the country of 
origin of the company and subsequently certified by the Ministry of Foreign Affairs. 
certified copy of the current mercantile registry issued by the corresponding 
Chamber of Commerce and Production. current certification of the national taxpayer 
registry (RNC). social statutes. Minutes of general assembly constitutive of the 
company. last minutes of the company's annual meeting. likewise, in the cases that 
apply according to the type of company, according to the special regulations in force 
in the matter of commercial companies, transformation or adaptation act, and / or list 
of subscribers of shares of the company, and / or list of shareholders of the 
company, of each assembly as appropriate, duly registered and sealed by the 
corresponding Chamber of Commerce and Production, and stamped by the manager 
/ secretary / president of the company. 
F.) Updated certification, issued by the General Directorate of Internal Taxes (DGII), 
of Compliance with Fiscal Obligations, in which it is established that the applicant is 
up-to-date in complying with its obligations. 
G.) Special power granted to the legal representative of the Petitioner for 
representation before the CNE, duly legalized and registered in the Attorney 
General's Office or meeting minutes in which these powers are granted to the 
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representative. (In the case of individual producers, their personal identification 
containing their generals and establishment of their address is required). 
H.) Copy of the Environmental Impact Study (EIA) with a copy of the administrative 
act issued by the Ministry of Environment and Natural Resources (MIMARENA), 
stating that there are no environmental conditions that hinder the installation of 
electricity generation from renewable energy sources and with the definition of the 
correct or mitigation measures, and the express validation of the competent 
authority. 
I.) Site location plans and detail of the vertices of the park polygon in UTM 
coordinates, duly designated. 
J.) Copy of the Resolution issued by the CNE where it authorizes the entity or 
company designated by the concessionaire company, to carry out the technical 
studies of the project resource. 
K.) Technical analysis of the hydraulic resource, performed by the company 
authorized by the CNE, in accordance with the characteristics established by the 
Regulations for the Application of Law No. 57-07, and its amendments. 
L.) Study of electric energy evacuation produced, in accordance with the 
characteristics established by the Regulation of Application of Law No. 57-07, and its 
modifications. 
M.) Definition of the type of generator, regulation and control systems and flow 
regulation mechanisms, according to the regulations contained in this Regulation, 
386 
 
accompanied by the equipment certification documents, carried out by an accredited 
laboratory according to the IEC standard. 
N.) Agreement for the supply of the equipment of the generation and control 
equipment that is part of the hydraulic mini-plant, according to the presented 
project's number, type and quality. 
Ñ.) List or list of the equipment and parts of the system to be imported by the 
concessionaire for the realization of the project. 
O.) No objection document issued by the Dominican Corporation of State Electric 
Companies (CDEEE) where it states that it does not encounter technical difficulties 
in negotiating a PPA contract. 
P.) Financing scheme and justification of the financial capacity to approach the 
project, accompanied by the documents of the entity or financial entities that certify 
their commitment in the financing of the project. 
Q.) Proof of payment of an administrative fee (RD $ 350,000.00) of services issued 
by the CNE. 
• Biomass 
A.) Request letter addressed to the President of the Republic, via the National 
Energy Commission (CNE) to obtain the Definitive Concession and obtain the 
qualification as the recipient of the benefits and incentives of the Law of Incentives 
for Renewable Energies No. 57-07, and its amendments, containing: the description 
of the project. the number of power to be installed in MW. the area and polygonal 
shape proposed, and the grid with the cadastral designation or coordinates in 
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Universal Transversal Mercator (UTM) of the polygonal line that circumscribes the 
installation and specific geographic location of the land. 
B.) Copy of the current Provisional Concession resolution, granted by the CNE. 
C.) In relation to the use of the land by the Petitioner, for the specific use of the 
facility: i) In the case of amicable agreement, act of agreement of land leases, lease 
agreement under private signature of the land, contract of transfer of lease right, or 
any document by which the owner of the property right authorizes the use or usufruct 
of the land, for an expandable period, not less than 20 years. and ii) In case of 
conflict between parties, judgment of the competent justice of the peace, in the 
jurisdiction of the location of the property. In both cases, it will be necessary to detail 
the plots affected by the installation, all the steps taken to reach an agreement with 
the owner and the result thereof. 
D.) Copy of the land title certificate, or document proving the ownership of the 
property or possession rights of the tenant or seller on the property. Likewise: 
i. About the property (s): 
• Certification of no overlap issued by a duly registered or registered surveyor. 
• Location Plans issued by a duly registered or registered land surveyor. 
• Certification Charges and Lien issued by the Registrar of Titles of the jurisdiction of 
the property. 
 
ii. About the Owner (s): 
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• Certification of Real Estate Property Tax (IPI), if it is a natural person, issued by the 
Internal Revenue Department (DGII). 
E.) Constitutive documents of the company: If it is a national company, certificate of 
registration of the commercial name issued by the National Office of Industrial 
Property. if it is a foreign company, certificate of legal existence and validity of the 
country of origin, duly legalized by the Dominican consul accredited in the country of 
origin of the company and subsequently certified by the Ministry of Foreign Affairs. 
certified copy of the current mercantile registry issued by the corresponding 
Chamber of Commerce and Production. current certification of the national taxpayer 
registry (RNC). social statutes. Minutes of general assembly constitutive of the 
company. last minutes of the company's annual meeting. likewise, in the cases that 
apply according to the type of company, according to the special regulations in force 
in the matter of commercial companies, transformation or adaptation act, and / or list 
of subscribers of shares of the company, and / or list of shareholders of the 
company, of each assembly as appropriate, duly registered and sealed by the 
corresponding Chamber of Commerce and Production, and stamped by the manager 
/ secretary / president of the company. 
F.) Updated certification, issued by the General Directorate of Internal Taxes (DGII), 
of Compliance with Fiscal Obligations, in which it is established that the applicant is 
up-to-date in complying with its obligations. 
G.) Special power granted to the legal representative of the Petitioner for 
representation before the CNE, duly legalized and registered in the Attorney 
General's Office or meeting minutes in which these powers are granted to the 
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representative. (In the case of individual producers, their personal identification 
containing their generals and establishment of their address is required). 
H.) Copy of the Environmental Impact Study (EIA) with a copy of the administrative 
act issued by the Ministry of Environment and Natural Resources (MIMARENA), 
stating that there are no environmental conditions that hinder the installation of 
electricity generation from renewable energy sources and with the definition of the 
correct or mitigation measures, and the express validation of the competent 
authority. 
I.) Site location plans and detail of the vertices of the park polygon in UTM 
coordinates, duly designated. 
J.) Analysis of the main Biomass Resource, in accordance with the characteristics 
established by the Regulation of Application of Law No. 57-07, and its modifications. 
K.) Study of the evacuation of the electric power produced, in accordance with the 
characteristics established by the Regulation of Application of Law No. 57-07, and its 
modifications. 
L.) Specific study of the supply of raw material, own production, subcontracted 
production and supply agreements that ensure the stability of the production and the 
economic viability of the project. 
M.) Specific report on the selection criteria of the technologies to be used in the 
different processes and international references. Technologists, engineers and 
preselected consultants for the purposes of studies, both technical and economic. 
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N.) Analysis of the capacity of the plant to maintain and ensure the quality of the 
product, in accordance with current international regulations. 
Ñ.) Technical, economic analysis of the viability of the plant. 
O.) Definition of the combustion system used (low pressure, high pressure, 
cogeneration, etc.) and auxiliary control systems, water treatment and gas treatment. 
P.) Agreement for the supply of generation and control equipment, which are part of 
the Electric Generation plant, according to the type and quality of the submitted 
project. 
Q.) Agreement with the supplier of equipment and facilities to ensure and guarantee 
for ten (10) years of technical assistance and maintenance services with technical 
means and training of human resources installed in the Dominican Republic. 
R.) Agreement for the supply of the primary biomass, subscribed between the 
Petitioner and the provider (public or private), after signing the definitive concession 
contract. 
S.) List or list of the equipment and parts of the system to be imported by the 
concessionaire for the realization of the project. 
T.) No objection document issued by the Dominican Corporation of Electric and 
State Companies (CDEEE) where it states that it does not encounter technical 
difficulties in negotiating a PPA contract. 
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U.) Financing scheme and justification of the financial capacity to approach the 
project, accompanied by the documents of the entity or financial entities, certifying 
their commitment to the financing of the project. 
V.) Proof of payment of an administrative fee (RD $ 350,000.00.) Of services issued 
by the CNE. 
 
 
Step No. 5 Assignation of the time of the concession 
• Entity: Ministry of mines and energy 
• Cost: Not yet determined 
• Duration: 30-90 days 
• Requirements 
o Deposit all the documents from steps 2,3 and 4. 
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